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SENSITIVE TRIM TAB CONTROL is provided by 
S.S.WHITE Remote Control Flexible Shafts in the plane 
illustrated. Flexible shaft-operated trim tab controls 
permit sensitive adjustment against strong air pres- 
sure with very little effort. S.S.WHITE Remote Control 
Flexible Shafts are the ideal way to establish control 
between elements, whether the distance is only a few 
inches or 50 feet or more. 


CONTROL AND DRIVE IDEAS FOR ENGINEERS 


Tips on Better Designing with Flexible Shafts 


FLEXIBLE COUPLING SHAFT elimi- 
nates need for alignment and does not 
transmit vibration In this variable fre- 
quency crystal holder. The coupling 
shaft is connected to the crystal holder 
and also to the dial with a set screw, 
making it easy to assemble the shaft 
after holder and dial are mounted. 
S.S.WHITE Coupling Shafts are available 
L A for either remote contro! or power drive. : mee age, ae Rona ‘ . i = 
LIGHTER WEIGHT AND SIMPLER DESIGN are achieved 
in this brush cutter by the use of an S.S.WHITE Power 
Drive Flexible Shaft. Cumbersome and troublesome gears 
WHETHER YOU NEED specially engineered, Cus- are eliminated. Better balance is gained, since the weight 
tom flexible shafts, or standard off-the-shelf of the motor, carried by the operator's harness, is located 
shafts, rely on S.S.WHITE. For information on so to give the unit perfect balance for finger-tip control. The 
standard shafts, write for Bulletin 5801; for cus- unit can be swung easily into any position, high or low. 
tom-designed shafts, ask for Bulletin 5601. = omeapaan: The flexible shaft gives fully dependable service. 


me cre) $$. WHITE INDUSTRIAL DIVISION, 10 East 40th Street, New York 16, New York 
1M FLEXIBLE SHAFTS / Western Office: 1839 West Pico Blvd., Los Angeles, Calif. (Dept. 4) 
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What? Air Power Rings the Bells! 


Air powered clappers for the bell tower 
may be strictly fiction, but... 


Can you imagine a keyboard that’s a set of electrical switches. They 
operate a set of solenoid valves which in turn advance and retract 
cylinders. The cylinders, of course, pull the clapper cords. Shows that Hi 
anything can happen when an air-minded engineer gets in the spirit of 
the season. But while this is just a flight of the imagination that you 
ns 
H 





aren’t likely to see installed in a carillon soon, you might very well want 
to take advantage of the underlying idea in some of your plant operations. 
Here is the idea: 














Just one operator can control hundreds of 

operations by using solenoid valves. 

And these solenoid valves, you’ll notice, are manifolded. The manifold- 
ing saves piping, space, etc., just as has been possible for years with 
Ross valves that are operated manually, by air, cams, etc. Incidentally, SEQUENCE OF OPERATION 
you won’t find this manifold in our catalog . . . it is one of the many Every time solenoid is energized, 
refinements and variations of the standard Ross line that make it so bell clapper is pulled against bell. 
flexible. To keep fully aware of the developments continually being 

made to increase the flexibility of the Ross line, keep in close touch 

with your local Ross Valve Engineer. 

















I<oss OPERATING VALVE CO. 109 East Golden Gate Detroit 3, Michigan 
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Now from 
Goodyear — 


positive 


LESS SPACE! You cancom- 
bine smal! pulleys, short 
centers and marrow belts 
of high capacity —-a rea! 


— the positive answer to the Meet Rasen. 
for a quality tooth-meshed belt) “< . 


Here is Goodyear quality in a tr§igsm 
sion belt that opens the door to & 
tant advances in the design of macf 
and appliances. 


For the Goodyear Positive Drive Belt 
was developed with the designer in mind 
—after careful study of his needs by the 
G.T.M.—Goodyear Technical Man. It 
makes possible important economies in 
weight, space and construction—on drives 
up to 600 h.p. and speeds to 16,000 f.p.m. 
And, most important, it’s completely 
reliable—built to the notably higher Less Messe! In normal 
standards of Goodyear quality. speed ranges, noise level 
is relatively low—no chat- 
Why not, then, ask the G.T.M. to drop ter or vibration, either. 
by and give you complete specs on Kore 

Goodyear Positive Drive Belts. He’ll be 

glad to work with you in determining 

your best use of standard belts —or 

special sizes built to your requirements. 

Just contact him through your Goodyear 

Distributor —or by writing Goodyear, i nit tae eeieaciaa, iss 

Industrial Products Division, Lincoln 2, inherent friction —lack of 


y : high tension and thin belt 
Nebraska, or Akron 16, Ohio. ea ctepatine het hnest 


Goodyear Positive Drive Belts are manufactured under license build-up. 
and according to U.S. Patents 2,507,852 and 2,397,312. 











POSITIVE DRIVE BELT: 
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THE GREATEST NAME IN RUBBER 
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Don’t just take your metals for granted —specify the 


properties you need. The Man from Anaconda may 





come up with some very interesting answers. 


Up where TV broadcast antennas stand, 
normal wind causes flexing of metals. So 
jumpers between coaxial cables and ra- 
diators must be resilient — beside being 
conductors, giving some structural sup- 
port. Ordinary phosphor bronze seemed 
adequate, but there were fatigue failures. 


RCA listed desirable properties of phos- 
phor bronze — added extra-high endur- 
ance, extra-long fatigue life. American 
Brass suggested Duraflex Anaconda 
superfine-grain phosphor bronze. RCA 
tried it, found it the answer—at no extra 
cost—specified Duraflex to the manufac- 
turer, Dielectric Products Engineering 
Co., Inc., Raymond, Maine. 


TARTING with 93 standard alloys, The 


To stimulate sales of its top-quality fold- 
ing rule, and to meet Navy specifications, 
Eagle Rule Mfg. Corporation sought 

metal for rule joints that would resist 
wear and corrosion, and provide the 
proper spring tension. Phi sphor bronze 
which had these qualities in excess of 


needs, cost too much. 


Technical Oil Tool Corp. asked Anacon- 


da to help select the metal for a new 
magazine-type clip used to close surgical 
incisions. The metal had to provide the 
right tension to hold edges together, yet 
open easily—form readily, hold sharp 
die-cut edges, be proved in surgical use. 


American Brass Com- 


pany can make minor variations in composition, fabrication, 
and annealing to provide an almost unlimited number of combina- 
tions of useful properties. When new or unusual problems arise, ask 
for the help of the Technical Dept. in selecting the right metal. For 


such help or a copy of Publication B-32, “Anaconda Copper & 
Copper Alloys,” write: The American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda American Brass Ltd.. New To- 


ronto, Ontario, Canada. 
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American Brass suggested three allovs. 
Rule hose Ambr mze-420 gg 
he wise Tule jo 
114 400.000 evcles in 
d 7000). It cost only venni 
more than vellow 


less than phosphor bronze. 


American Brass technical specialists sug- 
we sted Nickel Silver, 18%-719 as be st 
suited to meet all requirements. Auto- 
clip, shown in use above, is the result. 
Incisions are held together with least 
damage to tissues. Surgeons can work 
faster in applying and removing clips. 


COPPER « BRASS ¢ BRONZE e NICKE: SILVER 


MILL PRODUCTS 


Made by The American Brass Company 
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Heat Cuts Off Current in Ceramic Pills 


Resistance of a ceramic button the size of an aspirin tablet 
jumps by a factor of twenty as it is heated through a pre- 
determined critical temperature. Quantitative figures for 
the button (called Guardistor) have not been released by 
the developer, Westinghouse Electric Corp., Pittsburgh, but 
resistance vs. temperature curves follow the general form 
shown (right). To show narrowness of the range, Westing- 
house submerged two Guardistors in constant-temperature 














baths (center). In boiling water (100 C), a button passed 
twenty times the current of the button submerged in boil- 
ing ammonium chloride (112 C). Resistance returns to pre 
vious level when buttons are cooled through the critical 
range. First application of Guardistors will be as tem 
perature sensors in electric motors. Included in the wind 
ings of the motor, they will accurately reflect the condi- 
tion of the motor itself rather than any nearby variations 











Hot-Gas Motor For Short-Term Power 


An axial-piston motor, driven by gases from burning solid or liquid propellants, and 
is the heart of a promising new auxiliary-power unit for missiles and manned 
Designed by Vickers Inc., Detroit, the hot-gas motor supplies short- 
It has several outstanding advantages: Rota- 
tional speed of the motor closely matches rotational speeds of electrical genera- 
tors and hydraulic pumps—eliminating gear reduction usually required with 
Also, the motor case is filled with hydraulic fluid, 
providing a built-in lubricating system for bearings and pistons. 
bles as a heat sink for relief of rotating parts that contact the hot gases 


space craft 
term power for hydraulic systems 


high-speed-turbine drives 


Seventh-Decimal Measurements 
Predicted in Ten Years 


Refined Units Include 
Jiffies, Barns, Sheds 
ATMOSPHERE 
i New Yorx—Measurement accuracy 

of 0.0000001 in. will be attained in 
the U. S. within the next 10 years, 
according to Louis F. Polk, president 
of Bendix Aviation’s Sheffield Corp. 
Polk made his prediction at the re- 
cent Ninth National Conference on 
Standards, sponsored by the Ameri- 
can Standards Association. 

He pointed out that machine tools 
and measuring equipment now in 
use permit volume production of pre- 
cision parts to an accuracy ol 

+0.000005 in. “But in the aircraft 

missile fields,” he said, “we 
have practical requirements for 
seventh-decimal-place accuracy right 
now ... for making such parts as 
gyros, control systems, power link- 
ages and various sensing devices.” 
The Bendix official said advanced 


research in nuclear energy is devel- 


The fluid dou- 
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REPORT 
NO. 12,103 


“HYTAC"* 
SYSTEMS ON 
NEW PAPER 

MACHINE 


From Oilgear Application-Engineering Files 
HOW OILGEAR “ANY-SPEED” DRIVES ON NEW PAPER MACHINE ACCURATELY CONTROL SECTION SPEEDS 


USER: West Virginia Pulp and Paper Company (Westv 


DATA: Systems to individually vary and accurately 
control speeds on four sections of a new, 264-in., 
$25,000,000 paper machine that will produce up to 
225 tons daily of a revolutionary, patented, smooth, 
extensible kraft sheet. Machine is powered from a 
block-long main lineshaft with mechanical differentials 
at each section. Main lineshaft speed will vary over a 
4:1 range—from 277 to 1107 rpm. 


REQUIREMENTS: 1. A system that, when applied to 
each of four mechanical differentials, will provide in- 


SOLUTION: Application-Engineered Oilgear Hytac* 
(hydraulic tachometer) controlled drives provide precise, 
individual speed control on each of four sections—3rd 
dryer, Ist calender, 2nd calender, and winder reel of 
Westvaco’s new #3 kraft machine shown above. Draw- 
ing, above right, shows components of typical sectional 
drive. These highly accurate, compact, heavy-duty sys- 
tems have met or exceeded all originally specified require- 
ments. Examples: 1. Specified +10% infinitely variable 
sectional speed control range exceeded by providing 
+12% in actual operation. 2. Selected speeds are main- 
tained within specified limits regardless of load change. 
3. Production speeds increased to over 2000 fpm. Im- 
portant “Oilgear-plus” features are: 1. Dual winder 
control that, with the mere flip of a control panel switch, 
converts winder drive from speed-controlled to tension- 
controlled ... speed control prevents tearing the tail 
strip when starting a new core, while tension control 
provides good roll quality at full sheet width. 2. Cush- 
ioned, controlled acceleration and deceleration. 3. Posi- 
tive overload protection. 4. Pressure and flood lubrica- 
tion with continuous power fluid filtration. 


OPERATION: Fluid from master tach (A) gives section drive speed command 
to control on pump (D). Slave tach (B) feeds back a flow signal proportional 
to actual section drive speed. When main lineshaft speed is increased or 
decreased, fluid flow from master tach (A) automatically increases or 
decreases to command section drive to follow lineshaft speed change. 
Through local or remote pushbutton stations connected to electric pilot 
motor (A;) on master tach (A), operator can increase or decrease speed 
of each Hytac section infinitely up to 12% of prevailing lineshaft speed. 


A second Westvaco kraft machine will have an Appli- 
cation-Engineered Oilgear Controlled Motion System to 
cover a 10:1 lineshaft speed range, and a wider sectional 
speed range adjustment. 


aco) (Builder— Beloit Iron Works, Beloit, Wisconsin) 


dividual, precision-controlled, infinitely variable in- 
crease or decrease of 10% over or under main lineshaft 
speed—as selected from 2 local, and 7 remote push- 
button stations. 2. Each system to maintain selected 
speed for its section within +0.25% max. variation 
over a 50% load change at max. lineshaft speed. 
3. Systems must also be: a. Compact. b. Impervious 
to moisture and daily high-pressure ‘‘wash-down.” 
c. Thrifty on electrical power input. d. Trouble-free 
for continuous, heavy-duty, full-production paper ma- 
chine drive service. 
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*“HYTAC” Systems— An r Trademark 


Vilgea 


Left: Oilgear Sectional Drive Pump 
D) with integral reservoir. Right: 
Oilgear Sectional Drive Motor (C 
with direct-connected Hytac slave 
B) to left. 


Fluid Power drives and controls were selected after three years 
of development on this process and machine—from a 2-in. table 
model, through a 15-in. laboratory model and 60-in. pilot model. 
Conventional variable speed drives could not provide the sec- 
tional speed control required. “Equipped with the most advanced 
precision controls known to the industry ...”’—is the statement 
Westvaco has made concerning their new #3 machine. 


... for the lowest cost per year—it’s Oilgear! 


For similar practical solutions to YOUR linear or rotary Controlled- 
Motion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific require- 
ments, directly to . 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1568 WEST PIERCE STREET e MILWAUKEE 4, WISCONSIN 
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oping new concepts of measurement 
complete with new jargon. For 
example, he cited the estimated 
weight of an electron as one-thir- 
tieth billion, billion, billion  bil- 
lionths oz. A “jiffy,” he said, is the 








time required for light to travel 1 
cm, a “barn,” which is an area 
used to measure atom action, is the 
part of a sq cm that would be ex- 
pressed by the ;fraction 1 over | 
followed by 24 zeros and a “shed” 
is 0.000001 of a barn. 


Rotary Heat Exchanger is Key to Subs’ Pure-Air System 


A rotary, gas-to-gas heat exchanger, 


installed aboard the submarines USS 


Nautilus and Skate, helps provide the most compact submarine air-purifier system 
ever developed. The system removes carbon monoxide and hydrogen from the 


UD atmosphere by heating the air 


tr 


575 F and forcing it through a catalyst 


snsive gases are oxidized to carbon dioxide and water. Since 


catalytic 


ction supplies most of the heat needed to sustain the process, 


Stary exchanger merely transfers heat from hot purified air to the cooler un- 


air entering the catalyst bed 
timated 40 to 6 kw 
is design of 


val expansion of the rotor 


In this manner, power demand is cut from 
At the heart of the rotary exchanger are multiple 
tainless-steel elements which absorb heat from the catalyst bed 


Important 


sealing surfaces, which insures seal effectiveness regardless of 
The unit was designed by Dosimatic Products 


ind is being manufactured commercially by Air Preheater Corp., New York 


Faster-Setting Silicone Rubber 


Mipianp, Micu.—A fast-setting sili- 
cone rubber in easy-to-apply liquid 
form vulcanizes in 30 min. This is 
about 20 times faster than conven- 
tional RTV (room-temperature 
vulcanizing) silicone rubbers, ac- 
cording to Dow Corning Corp., de- 
veloper of the new material. 
Called Silastic RTV 502, the sili- 
cone retains flexibility from —70 
to 500 F, and has good electrical 


insulating properties. Like regular 
heat-cured silicone rubber, it also 
resists weathering, moisture, ozone 
and corona. 

According to Dow, Silastic RTV 
502 is suitable for sealing and 
caulking metal-to-metal and metal- 
to-rubber joirits; potting and encap- 
sulating electrical and_ electronic 
parts; as a mold or impression ma- 
terial for making prototype parts; 
and as a shock and vibration ab- 
sorber for delicate components. 








Topics 


Opportunity will pound increasingly 
louder on the doors of engineers, scien- 
tists, and technicians during the next 
decade. In a survey conducted by the 
Scientific Apparatus Makers Association, 
representatives of the nation’s 500 larg- 
est firms predicted their needs for tech- 
nical personnel in 1968. Increases of 
25 per cent or more are expected by 
300 of the firms, 50 to 100 per cent by 
65, and 200 per cent by 135 companies. 

e e @ 

Decorator’s dream is a machine built 
by Sun Chemical to provide a selection 
of 1152 colors and shades of paint. 
Nine basic colors are placed in the 
machine by the paint dealer; he turns 
a couple of dials and the machine 
measures and blends the proper ingre- 
dients to produce the desired shade. 

e e @ 

Crime detection in an aerosol can is 
provided by a quick-drying plastic 
spray for reproducing fingerprints. 
Spraying a dusted print produces a 
thin film which can be stripped from 
the object and stored indefinitely in a 
master record file. Excellent photo- 
graphic reproductions can be made 
from the master print. This tech- 
nique, a development of Atlantic Re- 
search Corp., Alexandria, Va., makes 
sharper reproductions of latent prints 
than methods now in use. It was 
originally developed for the Quarter- 
master Corps for use in identifying war 
casualties. 

. 2 “se 

The gentle art of brewing tea is per 
formed automatically by a British-made 
electrical tea maker, which consists of 
a water container mounted on top of 
a ceramic teapot. The user merely 
puts tea into the pot and water into 
the container and “switches on.” The 
appliance warms the pot, heats the 
water to boiling and ejects it into the 
teapot, then switches itself off, leaving 
the tea to brew. 

. < © 

Not like mother used to bake: To- 
day’s housewife can roll out her pie 
mix with a pastel plastic rolling pin 
The J. C. Davis Co., Detroit, makes 
ball-bearing rolling pins of Celanese 
Fortiflex in pink, yellow, and translu 
cent white. 

o> 2.4 

Modern design for the abacus has 
been granted a patent. Stephen Blake, 
of New York City, developed a “sim- 
pler” abacus with rods and counters 
in groups adapted for multiplication 
and division, as well as for addition 
and subtraction. A printed chart be- 
neath the counters designates the func- 
tions of each group and their respec- 
tive factors. Differences in color of 
the counters also serve to indicate use. 
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Wanted: Engineers 


Like to break into an interesting 
field where you'll make good use 
of your engineering talents — yet 
have a chance to develop new skills? 


We're looking for several men 
with engineering experience and a 
yearning to write or edit. As an 
editor on Macnine Desicn, you 
would broaden your engineering 
background in a job that provides 
stimulating contact with people in 
many engineering areas. 


You don’t have to have actual 
writing or editing job experience, 
although we expect definite ability 
in handling the English language. 
An ME or EE degree plus several 
years of design-engineering experi- 
ence would be ideal, but we'll be 
happy to consider equivalent quali- 
fications. 


If you’ve worked in a design- 
engineering specialty area, we'd like 
to hear about it. We’re interested 


with an interest in writing 


in any job experience or training in: 


Mechanical drives, controls, systems 
@ Mechanical components, assemblies 
Electrical or electronic drives, con- 
trols, systems 
Hydraulic or pneumatic systems, 
drives, controls 
Materials and finishes selection or 
specification 
Design for manufacture or produc- 
tion design 


Our headquarters are in Cleve- 
land. There is opportunity for 
travel to engineering meetings, ex- 
positions, and manufacturing com- 
panies. Salary will depend on your 
background and experience. 


If you are interested, send a re- 
sume of your engineering back- 
ground, and any evidence you may 
have of writing ability (we'll re- 
turn this if you wish) to: Editor, 
Macuine Desicn, Penton Bldg., 
Cleveland 13, Ohio. 
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Adjustable-Speed Drive in a Small Package 


Smaller motor-generator sets, plus improved cabinet ventila- 


a 
2 


tion, are responsible for a 35 per cent reduction in the size 
new, packaged, adjustable-speed drives 
and Engineering Co., Cleveland, the new 
ts are built around completely redesigned ac and dc 
s and generators that use improved high-temperature 


D,! 


eliance Electric 


r 


insulation. 


Developed by 


New Torch-Formed Parts Take Heat of Space Engines 


Commercial Plasma-Are Torch 
Melts Anything in 30,000 F Jet 


New Yorx—Parts made with a new 


plasma-are torch can withstand the 


temperatures expected in 
(5000 Fin 


terrific 


space travel critical 


spots). Developing temperatures up 
to 30,000 F, the torch can melt vir- 
tually any solid known, including 
many refractory materials that have 
been considered unworkable because 
of their high melting temperature. 

The torch has aided the produc- 








Gas and solid 


Cathode particles 


(tungsten) 














Control cabinets are pressurized to keep out 
dust, and all ventilating air is drawn through oil-type filters 
Component circuits are embedded in solid blocks of plastic. 
Photo at left shows size comparison between Reliance's old 
and new 40-hp drive-control units 
rear panels, right, permit easy maintenance. 


Removable front and 


tion of experimental rocket and mis- 
sile parts of pure tungsten or tung- 
sten-coated graphite, crucibles for 
metallurgical use, electric contacts, 
and high-density X-ray targets. 

In operation, an arc is struck be- 
tween a tungsten cathode and the 
water-cooled copper nozzle. Inert 
gas blasting through the nozzle is 
ionized in the arc to make the plas- 


Nozzle liner for rocket engine (left) is made by depositing 
tungsten coating on mandrel which is later dissolved out. 
Tungsten melts at above 6000 F Drawing (center) shows 
working of plasma-arc torch. Wire or powdered material 


10 


is fed into the arc where it is melted and deposited by the 
plasma jet to make parts like those shown at right. Virtu 
ally any material, ranging from aluminum to tungsten car 
bide, can be deposited by the torch. 


MACHINE DESIGN 





December 11, 1958 


N/D achieves maximum 
axial and radial rigidity 
by matching two or three 
super-precision angular 
contact bearings having 
different contact angles. 
See figures 1 & 2 below. 


oe 


Photo: courtesy Ready Tool Company 


"iy Bearing Design Helps Live Center 
Moker Achieve Accuracy of .0QOOO50/ 


CUSTOMER PROBLEM: 

Live center maker requires bearing design that 
will help achieve . . . and maintain . . . live 
center accuracy of .000050”, under combination 
radial and thrust loads. 


SOLUTION: 

After thorough evaluation of the problem, 
New Departure recommended N/D pre-loaded, 
duplex ball bearings. Extensive testing proved 
these super-precise ball bearings resisted com- 
bination radial and thrust loads with minimum 
deflection. The N/D ball bearings, with me- 
dium and high contact angles, are mounted 


NEVV 
DIVISION OF GENERAL 


duplex and positively clamped together to 
assure the optimum, pre-determined preload 
condition. As work expansion increases the 
thrust load, radial centering becomes more 
rigid and accuracy is precisely maintained . . . 
to less than .000050” total indicator run-out! 


When you’re working on new designs that call 
for high precision ball bearings, why not call 
on New Departure? New Departure’s consist- 
ent precision is your assurance of the ultimate 
in accuracy for your design. For more informa- 
tion, call the New Departure Sales Engineer 
in your area or write Dept. Q-12. 


Available through United Motors System 
and its independent Bearing Distributors. 
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NOTHING ROLLS L/KE A BALL 
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ma stream. Wire or powdered ma- 
terial fed into the arc is melted and 
deposited by the plasma stream, 
either on the intended base materi- 
al in plating operations, or on a 


Reaction 
member 








Chorge 


Dischorge 


mandrel which is later removed by 
other means. Operators can main- 
tain a dimensional accuracy of 
+0.002 in., say developers, Linde 
Co., division of Union Carbide, New 
York. 


Capillary tubes 


Ceramic discs 


Electric Field Distorts Ceramic-Glass Sandwich 


An electrostrictive ceramic, bonded to a metal or glass reaction member, distorts 


in an electric field like a bimetal element responds to heat 


Presence of the elec- 


tric field contracts the ceramic, developing a strain between it and the reaction 


member 
elements 
discs, each composed of a reaction 
siiver 
nto capillary tubes 
ible to 
less than 6 in 


Los Angeles 


an be installed 
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Transistorized Car Ignition 


A transistor-equipped primary circuit and surface-discharged 
spark plugs coupled with a rotary-gap distributor are the 
main features disclosed by the Electric Auto-Lite Co., Toledo, 
Ohio in a new type of auto ignition system said to give 
superior performance in engines having compression ratios 
Surface-discharged plugs have been 
known since 1937 when one was patented for use in a 
Expense and poor performance 
at high speed limited its transistorized usefulness 


as high as 12:1. 


rectifier, rotary-gap system. 


member, 
frit to distribute the applied charge 
Fluid height is measured on scales marked in units suit- 
o the electrical quantity being measured 
Developer 


The effect (left) is a cupping similar to that occurring in thermal bimetal 
In the application shown (right) 


fluid is sealed between laminated 
electrostrictive ceramic, and a 
Cupping of the discs drives fluid 


Up to ten of these indicators 
is Mullenbach Div., Electric Ma- 


SEMi- 


CONDUCTOR 


CENTER 
ELECTRODE 


the 
Gir. 


by Auto-Lite are: 
versal heat range. 


Auto- pression ratios. 
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U.S. Librarian Claims Par With 
Russia on Technical Information 


New Yorx—State operated central- 
ized information services in the 
USSR are not essentially better than 
similar privately operated services 
offered by engineering societies in 
this country, according to Ralph H. 
Phelps, director of the Engineering 
Societies Library of New York. 
Statements he ascribed to a witness 
in a senate investigation led him 
to defend the efficiency, expense, and 
comprehensiveness of U. S. technical 
libraries. 

Referring to the lack of subject 
indexes in large sections of Soviet 
libraries, Phelps claimed that Amer- 
ican technical literature can be and 
is being effectively used. None of 
the Engineering Societies Library’s 
many abstracting and indexing serv- 
ices is “years behind,” he argued. 

In answer to a statement that the 
library’s services cost from $1000 
to $100,000, Mr. Phelps countered 
that the library makes many search- 
es each year for fees that range 
from $100 to $1000—or even less. 

The Engineering Societies Library 
contains 175,000 volumes, 20,000 
maps, 5000 translations, and 10,000 
bibliographies and indexes. It is con- 
sidered the largest and most com- 
plete institution of its kind in the 
nation, if not in the world. 


TRANSIS TOR IGNITION 
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SPARK PLUG 


Lite’s transistorized rotary-gap model is said to minimize 
or eliminate these disadvantages. 
the diagram, the plug is discharged across the surface of 
semiconductive material 
Since the shortest path is normally followed, erosion 
is even around the base of the plug. 


Operating as shown in 


which ionizes the adjacent 
Advantages listed 
1. Low voltage (500-5000 vj). 2. Uni- 
3. Life to 30,000 miles. 4. Higher com- 


5. More reliability and ruggedness. 
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Center flange guides rollers to peak performance. 


Roller diameters 


Consider every design feature 
and you'll choose Torrington! 


Torrington has compromised none of the operating design features of its 
Spherical Roller Bearing, because application experience has proved them 
essential to superior bearing performance. 

There’s no substitute for the stabilizing effect of the integral center guide 
flange. Torrington’s asymmetrical roller seeks this flange under load. 
Skewing and stress concentrations are eliminated. Every roller carries its 
share of the load, for roller diameters are matched electronically within 
.0001” for even load distribution. 

Rollers are precisely spaced by fully machined land-riding bronze cages 
that withstand even the high stresses of eccentric service. Two independent 
cages, one for each row, prevent roller drag and side stresses under thrust 
loads. Size-stabilized races prevent “growth” or change in dimension in 
service. 

These features mean a cooler-running, longer-lasting bearing. When you 
buy bearings, look into every detail, and you'll choose Torrington. The 
Torrington Company, South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


Land-riding bronze cages are fully machined. 


Superior performance features of 


TORRINGTON SPHERICAL ROLLER BEARINGS: 


Integral guide flange for roller stability 
Asymmetrical rollers seek flange for 
positive guidance 

Electronically matched rollers 
Size-stabilized races 

Fully machined land-riding bronze cages 
Controlled internal clearances 

Even load distribution 

Inherent self-alignment 


Long service life 


Send for new Spherical Roller Bearing 
Catalog No. 258 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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A big producer of light- 


weight metal asks the auto- 
motive industry to consider 


a radical concept: 


The All-Aluminum (€); 


Production of this model could begin in one year, says Kaiser. Called the Pele, 
the car incorporates tried and proved aluminum design and fabricating tech- EVERYTHING IS ALUMINUM 
niques. The honeycomb grille is fabricated of aluminum strips, first bonded except tires and windows in Kaiser 
together flat, then expanded to form hexagonal openings. In the hood, a two- Aluminum’s vision of new cars to 
section roll-away door of aluminum extrusions and neoprene joining strips opens come 

for minor servicing. Body panels are stamped aluminum with enameled finish. The company recently staged a 
Side-trim molding is brushed and gold-color anodized. Doors are two-piece Aanag Prana Sisco Pt 
die-cast aluminum with sculptured exterior. Functional components of the car, 
include a water-cooled V-8 engine with aluminum block, an aluminum radiator, 
and Kaiser-designed integral wheels with cast hub and brake drum. 


aluminum-car design show for lead- 
ing automobile stylists. Flashy de- 
signs weren’t the primary empha- 
sis: Every car part was tagged with 
a metal specification, and all 
humps, curves, trunklids, and fins 
were described in terms of well-used 
forming and fastening techniques. 

One Kaiser model, called the 
Pele, incorporates the composite of 
practical and proved aluminum ap- 
plications. Its design and construc- 
tion, says Kaiser, would permit 
manufacture on existing production 
lines with no more modification 


Fins form the sides of the cargo box on this four-passenger utility model with 
sports-car styling. Convertible rear wall of the passenger compartment permits 
full-height loading with more than 7 ft of flat floor space. Rear window hinges 
upward, the lower partition rolls down, rear seats fold flush to the floor, and than is required for yearly model 
the right front seat is removable. The car is powered by a horizontally opposed, changes. The car could be ready 
for the road in the early 1960s. 


air-cooled aluminum engine with front-wheel drive. 


An opposed air-cooled engine is mounted under the 
driver's seat in Kaiser's aluminum station wagon. With 
front-wheel drive, the floor is tunnel-free, and can be 
made of dovetailed aluminum extrusions extending from 
front seat to tailgate. Front panel and windshield have 
a die-cast aluminum frame and open for the driver's 
entrance. A glass roof panel over the driver's section 
slides back into the rear aluminum panel. The car's 
frame is formed from a cast-aluminum center support 
with extruded side rails. 











An aluminum approach to the American small car is this 
lightweight model on a 112-in. wheelbase. It has a rear- 
mounted, air-cooled, aluminum engine, plus decorative 
innovations that would lower production costs. Frame 
is shaped like a shallow pan and built of aluminum 
stampings, extrusions and castings. It includes side sills, 
fender skirts, rear-wheel housings, seat risers and floor. 
Engine and drive units are an integral assembly, re- 
movable for servicing. 
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Rocket LOX Canned for a Year 
In New Cryogenic Insulation 


Provides Standby Fuel Tanks 
Better Than Vacuum Bottles 


New Yorx—A series of super insu- 
lations up to 26 times more effi- 
cient than standard vacuum insula- 
tions, and capable of holding liquid 
oxygen for indefinite periods are 
now in use. Union Carbide’s Linde 
Div. says it is building liquid-oxy- 
gen storage tanks for missile stands 
that will hold the volatile liquid 
for months and even years with 
little loss. Liquid-hydrogen and liq- 
uid-helium storage containers that 
need no liquid nitrogen coolant can 
also be built. The company released 
no details of the new material other 
than describing it as a new concept 
in cryogenic insulation and a major 
breakthrough in providing standby 
fuel supplies for ICBMs. 

Linde is also using the super in- 
sulations in the construction of a 
large, unvented liquid-helium ves- 
sel. A 15-day pressure rise for the 
vessel will be below 180 psi, and 
the 26,000-gal tank will be designed 
to have an evaporation rate of less 
than 2.6 per cent of capacity per 
year. A similarly designed tank for 
liquid hydrogen would lose only 9 
per cent per year by evaporation. 


New Fluid Tested for Re-entry 


FARMINGDALE, N. Y.—Scientists ex- 
pect a new synthetic fluid, poly- 
phenyl ether, to remain liquid in 
the long temperature range from 20 
to 1000 F. It is being tested for use 
in hydraulic control systems for 
manned space flight where re-entry 
temperatures may run as high as 
3000 F and hydraulic fluids are 
likely to be subjected to 1000 F. A 
present system will work at 1000 F 
but not below 230 F. Another sys- 
tem now in use will work from 20 
to 700 F. The new fluid is the first 
to give promise of covering the en- 
tire range. Valve control elements 
in the new system may be sapphires 
although tungsten carbide balls are 
now in use. Inconel X replaces steel 
for valve springs subject to these 
high temperatures. Research is be- 
ing done by Republic Aviation 
Corp., Farmingdale, N. Y. 
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Whether you are filing a few hundred or hundreds of thousands of drawings, you will 
find easily expanded and easily altered Pack Inter-Lock units give you both the 
accessibility and the flexibility you need for efficient filing. 


Ingenious new way 
to solve drawing 
storage problem 


Finding a place to store drawings is 
becoming a tougher and tougher job 
every year. 

One hope toward finding unused 
space for storage seems to lie in 
using what is now thought of as 
““dead space’’...the area between 
the top of present filing systems and 
the ceiling...between files...under 
tables and many other nooks and 
crannies where it would not be prac- 
tical to put a full sized filing unit. 

These are some of the reasons 
why much interest is currently being 
shown in the newly introduced Pack 
Inter-Lock filing system. 

The basic unit of a Pack Inter- 
Lock file is a cylindrical air-tight, 
dust-tight, light-tight compartment 
in which one drawing, or many draw- 
ings rolled together, or four separate 
rolls of drawings may be stored. The 
door of each unit contains a card 
serving as an index for the drawings 
inside. Color coded index cards, spe- 
cially made for the Pack File, can be 
slipped into the door slot to show 
the current status of a drawing. 

These compartments dovetail into 
each other and are locked into posi- 
tion by metal key pins that simply 
drop into position, thus making 


stacks of files into solid units. The 
stacks are easily altered, permitting 
great flexibility in arrangements of 
file space. 

Although especially appropriate 
for storage of inactive or obsolete 
drawings (with a complete project 
of up to 30 tracings group-rolled into 
one compartment), Pack Files are 
also convenient for current work. 
The funnel-shaped openings provide 
fingertip removal or insertion of 
drawings without damaging them. 
Excellent protection is assured in 
the crush-proof, fire-resistant com- 
partments. 


For more information on Pack Inter-Lock 
filing systems, write today to Frederick 
Post Company, 3652 N. Avondale Ave- 
nue, Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS # TRACING & DRAWING MEDIUMS « DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 
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Today, that’s a better question than ever. The current completion of 659% additional square 
feet of production capacity further improves our position to serve as your gear department. 
Many of our best customers use us in this manner with all of our facilities geared 
to their gear needs. Would you like to learn how successful these associations have been, 
and what a similar service might mean in terms of reduced costs and better gears? 


If so, write. The man who responds to your inquiry will be a gear engineer. 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING COMPANY 
RICHMOND, INDIANA 
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ey GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ia 
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DESIGN 





Editorial and Advertising content classified by subject and listed by page num- 
ber for convenience when studying specific design problems. For further 
information on subjects advertised, refer to advertisement and circle Item Num- 


ber on a Yellow Card—following page. 





Acceleration control, Edit. 119 
Accelerometers, Adv. 181 

Actuators, Adv. 40, 186 

Adhesives, Edit. 124, 174, 197, 216 
Aluminum = alloys, Edit. 153; Adv. 


Axles, "Adv. 103, 108 


Batteries, Edit. 22, 166; Adv. 217 
Beam design, Edit. 147 
Bearing materials, Adv. = 197, 222, 233 
Bearings, ball, Adv. 11, , 183, 197, 230 
linear —_, Adv. i965. 
needle, ‘Adv. 78 
oscillating ae Edit. 133 
rod-end, Adv. 188, 231 
roller, Edit. 230; Adv. 13, 78, 103 
sleeve, Adv. 36 
thrust, Adv. 11, 13 
Belts, transmission, Adv. 2, 26, 197 
Beryllium, Edit. 1 
Bimetals, Adv. 206 
Blowers, Adv. 212, 241 
— Edit. 224; Adv. 196, 229, 238, 242, 
45 


Booster, pressure, Edit. 194 
Brakes, Edit. 170, 180; Adv. 51, 232 
Brass (see copper and alloys) 
Bronze (see copper and alloys) 
Brushes, commutator, Adv. 93 
Bushings, Adv. 36, 205, 222 

ball, Adv. 205 


Cameras, high-speed, Adv. 159 
Cams, Adv. 7 
Carbon and graphite parts, Adv. 93 
Castings, die Adv. 88, 189 
high alloy, Adv. 222 
investment, Edit. 27 
malleable iron, Adv. 185 
miniature, Edit. 27 
Chain, conveyor, Adv. 69, 161, 202 
transmission, Adv. 69, 161, 202, 237, 240 
Clamps, Adv. 170, 225 
Classified ads, Adv. 9, 211, 242 
Clutches, Edit. 137, 166, 180, 183, 202, 213; 
Adv. 32, 51, 62, 94, 157, 209, 214, 232 
Coatings (see also Finishes) 
Coatings, protective, Edit. 153; Adv. 104 
Cold heading, Adv. 236 
Conduit, Edit. 190 
ae > ae electric, Edit. 177; Adv. 220, 


atu 


MACHINE DESIGN is indexed in 
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Control systems, electric, Adv. back cover 
hydraulic, Adv. 7, 83, 219 
mechanical, Adv. 237 
Controls, electric, Edit. 130, 179, 217; Adv. 
37, 42, 66, 85, 89, 91, 96, 101, 168, 
237, 238, 241, back cover 
hydraulic, Edit. 132; Adv. 21, 152 
mechanical Edit. 117, 119; Adv. 206 
pneumatic, Adv. 1, 21, 40, 152, 201 
Conveying equipment, Adv. 187 
Copper and alloys, —" A 97, 162, 222 
Couplings, fluid, Adv. 163, 203 
shaft, Edit. 166; Adv. "28, 161, 162, 168, 
172, 190 
Cylinders, Adv. 40, 171 
pneumatic, Adv. 1 


Drafting equipment, Edit. 112, 
221, 222; Adv. 15, 61, 76 
235, 236, 240 
Drives, adjustable speed, Edit. 
7, 26, 192, 197, 212 


218, 220, 
172, 221 


mee ty 


9 
6, 


197; Adv. 


Electric equipment (see specific type) 

Engineering department (see Management 
or Drafting) 

Engines, Adv. 230, 239 

Equipment marking, Edit. 144 

Extrusion, Adv. 231 


Facilities, general, Adv. 110 
Fans, Adv. 241 
Fasteners, blind, Edit. 172; Adv. 239 
bolts, nuts, screws, Edit. 166, 182; Adv. 
, 86, 95, 107, 158, 160, 178, 182, 
184, 191, 204, 239 
insert, Adv. 30, 198 
locking, Adv. 160, 178, 200, 232, 239 
pin, Adv. 232 
retaining rings, Adv. 73, 
rivet, Adv. 30, 160 
Felt, Adv. 232 
Filters, Edit. 200, 213; Adv. 48, 223 
Finishes (see also Coatings) 
Finishes, protective, Edit. 153, 166 
Fittines, pipe, tube, and hose, Edit. 
206; Adv. 162, 163, 203, 234, 236 
Forgings, Adv. 169 
Form rolling, Adv. 60 


Friction materials, Adv. 79, 82 


Industrial Arts and Engineering Index Service, 


Gages, pressure, etc. (see Instruments) 
Gaskets, Adv. 50, 102, 155 

Gears, Adv. 16, 29, 35, 180, 212, 218 
Generators, Adv. 91, 215 


Heaters, Edit. 184; Adv. 239 
Hose, metallic, Adv. 246 

nonmetallic, Adv. 163, 246 
Hydraulic equipment (see specific type) 


Idlers, Adv. 187 

Instrument cases, Adv. 238 
Instruments, Edit. 186, 228 
Insulation, Edit. 153, 206 


Jacks, worm gear, Adv. 224 


Leather, Adv. 100 

Lighting, Edit. 193 

Lubrication equipment, Edit. 
Adv. 223, inside back cover 


213, 216; 


Machines (see specific type) 
Magnesium and alloys, Edit. 

Adv. 231 
Management, engineering, Edit. 11 
Manifolds, Adv. 87 
Mechanisms, Edit. 228; Adv. 226 
Meetings, Edit. 45 
Metals (see specific type) 
Molybdenum, Edit. 154 
Motor-alternators, Adv. 215 
Motor bases, Edit. 198; Adv. 197 
Mot OTS, —_ ric: 

nal and integ ral hp, Edit. 179; 


Adv. 49, 58, 91, 98, 106, 167, 175, 212, 


gearmoto yrs, Edit. 210 
subfractional hp, Edit. 194 
torquemotors, Adv. 241 


Motors, hydraulic, Adv. 219 


Nickel and alloys, Edit. 154 

Packings, Adv. 50, 57, 155 

Perforated metals, Adv. 221 

Plastics, Adv. 50, 70, 227 

Plastics molding, Adv. 45, 50, 70, 179, 189, 
227 

Plugs, Adv. 207, 234 

Pneumatic equipment (see specific type) 

Potentiometers, Edit. 205 

Powder metallurgy, Adv. 222, 237 


Power supplies, Edit. 220, 221 


both available in libraries, generally 





SUBJECT INDEX (continued) 





Processing equipment, Adv. 165, 187, 194 

Pulleys (see also Sheaves), Adv. 197, 235 

Pumps, hydraulic, Edit. 230; Adv. 44, 83, 
210 213, 216, 219, 233, 234 


Recorders, Edit. 41, 44 

Rectifiers, Edit. 214 

Reducers, speed, Edit. 189; Adv. 212 

Regulators, flow, Edit. 118; Adv. 48 
pressure, Edit. 209; Adv. 226 

Relays, Edit. 196; Adv. 37, 85, 241 

Research and development, Edit. 16, 34 

Resistors, Edit. 153 

Roll forming, Edit. 154 

Rolling mechanisms, Edit. 119 

Rubber, Edit. 124; Adv. 2, 90 

Rubber molding, Adv. 90, 235 


Screws, power, Adv. 195 
Seals, Adv. 50, 100, = 231 
mechanical, "Adv. 155 
Shafts, Adv. 103 
flexible, Adv. inside front cover 
Shapes, special, Adv. 45 
=e (see also Pulleys), Edit. 174; Adv. 
5 


Small parts, Adv. 45, 189, 222, 237 
Solenoids, Edit. 217; Adv. 1, 89 
Spindles, Adv. 103 
Springs, Adv. 46, 234 
Sprockets, Adv. 69, 161, 237 
Stampings, Adv. 231 
tarters, motor, Adv. 101 
Steel, Edit. 182; Adv. 46, 53, 65, 72, 74, 77, 
80, 92, 99 
stainless, Edit. 154; Adv. 68, 74, 84 
strip, Adv. 193 
Switches, Edit. 172, 201, 210, 214, 
Adv. 37, 42, 89, 168 


Tachometers, Adv. 7 
Terminal blocks, Edit. 183, 202 
Terminals, Adv. 220, 240 
Testing, Edit. 153; Adv. 110 
Testing systems, vibration, Adv. 173 
Thermostats, Edit. 189; Adv. 37 
Timers, Edit. 168; Adv. 91, 241 
Tips and techniques, Edit. 116, 123, 151 
Titanium and alloys, Edit. 154; Adv. 80 
Torque converters, Adv. 32 

wrenches, Adv. 240 
Toys, Edit. 22 
Transformers, Edit. 153 
Transmissions, adjustable-speed, Edit. 170 
Tubing, Adv. 45, 50, 176, 190, 199 


Universal joints, Adv. 190 


Vacuum producers, Adv. 174 
Valves, Edit. 177, 180, 184, 196, 198, 205 
hydraulic, Edit. 190; Adv. 21, 40, 
152, 238, 246 
pneumatic, Adv. 1, 21, 48, 152, 233, 238 


Nashers, lock, Edit. 182; Adv. 196 

Weighing equipment, Adv. 164 

Welding, Adv. 105, 208 

bade" wire products, Edit. 193; Adv. 
if 


Wood, Adv. 186 
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USE A YELLOW CARD 


for More Information... 


CIRCLE ITEM NUMBERS— Throughout the magazine, each advertise- 
ment carries an Item Number for use in requesting further information. 
All product descriptions, announcements and Helpful Literature items are 
also numbered, and for greater convenience are indexed below by Item 


Numbers. 


EDITORIAL CLIPSHEETS—So you won't have to “clip” this issue, 
we'll be glad to send a personal copy of any article as long as the 
supply lasts. Just fill in the page number and title of article in the 
place provided on the Yellow Card. 








Index to New Parts & Helpful Literature 


BY ITEM NUMBERS 





HELPFUL LITERATURE--cescriptions start on page 156 


ITEM 

NUMBER 

Tube, Pipe & Their ttings .......-. 631 
Precision Gages & Tools ............ 632 
Process Instruments ..............-++ 633 
Pump & Motor Unite ....ccccscccsr. CM 
PrONOUTG PGMS oacccccccccccccnccce Ge 
EE a vccccccocesvesovcsseoe Ge 
PR. -o k.0 es cownsvocceceses dew ee 
Power Supplies by CN 4EN eo RwO'Rs +40aR 
NE BE o-n6s 6: w0c ce seceseeuendscee Se 
Socket Screws ° bcdevitocoechs Se 
Magnetic Amplifiers ................. 641 
Circuit Breakers . soneestrsacegae Se 
PEE preg das a 0sae secnvctoonned Me 
Centrifugal Casting ............+..+. 644 
Metal Hose Connectors .............. 645 
Retaining Rings co whe 60 edces 20eeae Oe 
Synchronous Motors ........ 647 
OEE CE a Gis eh ebb eeccceecestecee ae 
Gears pase bee sheen sosees Se 
Reinforced Plastics TeTTTTiTi tet o.. 
DE IRD Sc cecctsacvessencecsvcage ee 
CERGOTO TENGE: once cc cccsvicccccess Oe 


NEW PARTS & ENGINEERING EQUIPMENT—cescriptions start on page 166 


ITEM 
NUMBER 
Flexible Gear Coupling .............. 674 
Solid-State Batteries ....... 675 
Straight Centrifugal Clutch 676 
Views Wrinkle PIet .cccccccccecece OF 
SS, BEE nn gnte b0ccecss coccocseces MUU 
Westrorss THMSE 61ceccccccccsecccccs OOO 
Flow-Control Valve : 
Miniature Brake 
Transmission Unit 
Blind Fastener ... 
boar Connect Switch - o* 
Two-Component Adhesive 
Adjustable-Speed Sheave 
Small Solenoid Valve 
Miniature Connectors 
Permanent-Magnet Motors sto eeee 
Subminiature ocean eat oeveusase 
Solenoid Valves ‘ 
Clutches and Brakes 
Nut and Lock Washer 
Brass-Plated Steel 
Terminal Blocks ... 
Flange-Mounted Clutch 
Electrical Heaters 
Lever-Operated Valves 
Metallic Texture Finish 
Pressure-Overload Unit 
Shaft-Mounted Drive 
Small Thermostat 
Vinyl Wiring Duct 
Check Valve ..... 
Brazed Wire Cloth iat soe Cewke tenes 
Oiltight Pilot Lights 
Air-Hydraulic Boosters 
Miniature AC Motor 


Telephone Batteries .. 

Stainless Duct & Bellows | 

Nylon Parts .... naa oe Ned me 
Structural Alloy Facilities 

Air & Hydraulic et 

Solenoid Valves cece see ebawate 
Tube or Rod Fastener .............+. 
Explosionproof expen weak 

Teflon Tapes .... sath 

Motorized Gear Driv es 

Self-Locking Nut ‘ Sikcweee’ 
Carbon & Graphite Equipment ere 
Electric Strip Heaters <n 
Reduced Voltage Starters 

Cemented Carbides 

Instrument Bearings Sad ened cwee 
Alr & Hydraulic Control ............. 
Interval Timers 

Paper-Base Laminate gkeeatesean 
Punch Card Tool Control 

Electrical Controls 


Rotor-Type Valves 

Miniature Relay 

Epoxy Adhesive éeewes 
Adjustable-Speed Drive ivebeens 
Corrosion-Resistant Valve ...........- 
Sliding Motor Base wecraes 

Tube Fitting ... 

Dise-Type Filter Elements 
Metal-Sensing Switch . 
Single-Revolution Clutch 

Sectional Terminal Block ............ 
Gang-Type Potentiometer ........... 
Solenoid Valves rri Tey 
Thermal Insulation 

Rotation Joint .... ces nn pee 
Pressure-Vacuum Control 

Gear Motors .. os eee 
Pushbutton Switch » 6c os sevccseee 
Filter-Regulator- Lubricator 

Miniature Magnetic Clutches 

Silicon Rectifiers <a ieaveus 
Pressure and Vacuum Switches 
Snap-Action Switch Pye 
Air-Line Lubricator ... eb es es Paes 
Translucent Film Adhesive - sage esnees 
Thermocouple Gland ............ 
Starter Solenoids 

CORSE BEIES TRUS occ cccccccccccces 
Magnifying Comparator ............ 
Transistorized Power Supplies 

Lead Holder 066 O8b-e8 8 
Unitized Microfilm System 
Transistorized Power Supply 
Drafting Film 

Automatic Eraser 
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404 
405 


406 
407 
408 
409 
410 
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414 
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417 


426 
427 
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434 
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401 426 451 476 
402 427 452 477 
403 428 453 478 
404 429 454 479 
405 430 455 480 


406 431 456 481 
407 432 457 482 
408 433 458 483 
409 434 459 484 
410 435 460 485 


411 436 461 486 
412 437 462 487 
413 438 463 488 
414 439 464 489 
415 440 465 490 


416 466 491 
417 467 492 
418 468 493 
419 469 494 
420 470 495 
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422 472 497 
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...these answers to your control ‘‘puzzles”’ 


industrial applications 

At greatly reduced cost, this larger pilot- 
operated valve permits applications not possible 
before. Designed for air, oil, water. Features 
14” orifice with 4%” or 4%” NPT ports, 4” orifice with 
4%” NPT ports, 1” orifice with 1” NPT ports. Pres- 
sure differentials: 5-150 psi. Body is naval forged 
brass. Diaphragm is fully supported. Available in 
standard and Explosionproof construction, norm- 
ally open or normally closed. 


NEW three-way valve for 

medium-sized cylinders 

Available normally open, normally closed, 
directional control and multi-directional, with 
340” inlet and 542” exhaust orifices and 4” NPT 
ports. Designed to control air, oil and inert gases. 
Handles pressures to 125 psi. Body is non-corro- 
sive zinc. Internal parts are stainless steel. 


+ NEW two-way valve for high flow 


NEW two-way, low-cost, 
pilot-operated valve 

A smaller, lighter, normally closed valve. 
Permits full flow through %” orifice with *%” or 
14” NPT ports. Will control all common media: air, 
oil, water, etc. Pressure differentials: 5-150 psi. 
Forged naval brass body. Uniquely designed dia- 


phragm — fully supported. 
Q and high pressure applications 

A big capacity, pilot-operated valve with 
a \4” orifice and 4” NPT ports. Designed to control 
air, water, oil, semi-corrosive materials. Long- 
lasting, stainless steel internal parts. Forged naval 
brass body. Available normally open or normally 
closed. Standard models operate on pressure dif- 
ferentials of 5-200 psi; high pressure normally 
closed models on 5-1259 psi. 


NEW two-way valve for standard 


For complete information, please contact our Representative or Distributor near you... 
you'll find him listed in the yellow pages or write us at the address below, Department 42D. 
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Dry cells by the million 


spark designs for 


3D¢C: 


The Year of 


TUNING UP for a cruise to 
nowhere, the pint-sized outboard 
heading this page lacks only scaled 
down exhaust sounds and smells 
for total realism. No mere maker 
of tiny tempests in a plastic pot is 
this 3-v powerplant. Like 75 mil- 
lion other battery-powered toys, it’s 
stirring the affections—and filling 
the corporate pockets—of the na- 
tion’s dry-cell manufacturers. 

Such affections for the electric 
“labor-saving” toy are well placed. 
Toy-industry officials anticipate 
that 58 retail sales volume will 


Helmholtz lends anear . . . 

Suggesting a colorful armadillo, Golden Sonic rolls 
ahead, reverses, and steers in battery-powered 
obedience to signals blown on a bulbous whistle. 
Secret of such tractability is a Helmholtz resonator 
tank acoustically coupled to a featherweight flapper 
switch balanced over the tank orifice. Resonator 
volume is tuned to the whistle; when air rushes in 
and out sympathetically with signal frequency, the 
dancing flapper breaks holding current in a forward- 
reverse relay. Direction of rotation of the powered 
wheel reverses, and the front caster swivels. Golden 
Sonic holds the new course until it hears the next 
toot of its master's ‘‘voice.” 
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the Powered Toy 


top $1.5 billion. Roughly 25 per 

cent of this output will turn, twist, 

and cavort under the power of a 

pair of common flashlight cells. 
This adds up to a high-voltage 

demand for the standard 1.5-v dry 

battery: An estimated 60-million 

cells will be sold this year as orig- 

inal equipment, another 60 million 

as replacements for cells run down 

by enthusiastic youngsters. Happily 

contemplating a market big enough 

to absorb one-quarter of their com- 

bined output, battery makers this 

year should have no trouble gener- : | 

ating the proper Christmas spirit. \ i , j 
Major U. S. toy builders are also i be 

well pleased with the season’s sales : ae \. 

prospects. Lacking the diversified 

market of the battery makers, how- 

ever, they’re wrestling as usual with 

two perennial problems. Just like Da is the claim : ic 
First, there’s the classic, probably rained eye can, however, dete N difterenc 

permanent maldistribution of retail — lr % 

sales. = mes that cet ag rolls the slug against 

er cent of all toys cross the retai i Meee eee tee 

cio during the final twenty say alee Wi Mgt a ee yew ee 

shopping days before Christmas. C orward or reve vane tite eal oye 

This is the root of an abominable wheel + 


hub 


Power-steering option . . . 


steering-wheel hub 


Wie geht’s with DEAC? 


)»-Water size rechargeable wet cell 


of Germec adison DEAC}) 
C verman taison 2) JTAL 


ela) 
Url 


comes from a { 
1.5-v dry cells mounted in 
ng the recharge, a mock fuel-flow 

on the station spins with the aid 
of a tiny motor. The car—driven by a 
Distler ball-bearing motor—runs twice as 
long as the recharge time. In place of 
the filling station dry batteries, said to 
give a playtime operation of 30 to 50 hr, 
a rectifier can be supplied for use on 
110-v house lines 
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How big is a fleapower? 

John Ewashinka—an electrical engineer who works for 
Wilson's of Cleveland—is a man with a mighty fine touch 
He needs it if he's to make sensible prony-brake per- 
formance curves for midget motors like Tiny Atom (0.255 
millihorsepower) and Hi-Drive (0.675 millihorsepower). Re- 
sults like those plotted for Hi-Drive come from the table- 


top prony brake shown above. The motor is loaded with 


ARISTO ~ 


OSteY 


a length of thread wrapped once around the motor pulley. 
Friction drag, set by weights at one end of the thread, is 
measured on a scale that reads in 0.01 |b increments. 
Wilson's, manufacturers of miniature motors and motor 
parts, has supplied battery-energized powerplants to the 
toy industry since 1948. Big users of Wilson-made arma- 
tures are HO-gage locomotive makers. 


AB, 


Motors by the millions . . . 

Impact of these imported Japanese minia- 
tures—brought in at prices few if any U.S. 
motor makers can meet—is widespread in 
the toy industry. One Japanese factory is 
reported to pour them out at a 70,000-per- 
day rate. Such imports are found in a great 
many U.S. built toys, including Golden Sonic, 
Clermont, and LSU 
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Exploded view .. . Fulton’s Folly and later 
Skills a notch or two above those mastered by the be 21 of plastic parts—1 


lievers-in-Santa set allow a hobbyist to assemble his own 2red replica of Fu 


ito 
transparent plastic auto engine. Pistons and valves move operating gearing and paddle 


with proper Otto-cycle synchronization, and ignition is 
simulated by the timed lighting of ‘‘spark-plug’ lamps 


production problem. Achieving 
heavy toy production at reasonable 
cost for only a few weeks out of the 
year calls for considerable design 
and production acumen. Up-to-date 
fabricating techniques—for example, 
vacuum forming of plastic parts— 
have helped. 

The second, perhaps more serious 
problem harassing U. S. toy makers 
stems from competition offered by 
foreign imports—particularly those 
coming from Japan and West Ger- 
many. Industry sources have esti- 
mated that such imports accounted 
for roughly 5 per cent of total sales 
in 1957. A quick scanning of de- 
partment-store toy shelves indicates 
that this figure is probably going 
to skyrocket this year. 

Easy solutions to such competi- 
tion are not obvious; toy-for-toy, 
few U. S. manufacturers can hope 
to match the astonishingly low labor 
and material costs of their foreign 
counterparts. And, as shown in 
these pages, U. S. toy designers hold 
no monopoly on ingenuity. How- 
ever, by concentrating on clever, 
high-quality, larger toys—those too 
bulky for profitable shipping from 
foreign ports—the nation’s toy man- 
ufacturers are betting that they can 
keep for themselves a large part of 
the market for the here-today-gone- 
tomorrow world of miniatures. 
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POWERED TOYS 





In principle... 


in performance... 


MOST ACCURATE OF ALL MECHANICAL VARI- 
ABLE SPEED DRIVES. Turning P.1.V. control 
screw varies effective diameters of two sets of 
conical grooved wheels—spreading one set, clos- 
ing the other. Seif-tooth-forming chain auto- 
matically adjusts to provide desired ratio between 
input and output shafts, providing accurate 
transmission Of power on this fabric coater. 


or positive, intinitely variable speed control 


...there’s nothing like P.I.V. 


Here’s a variable speed drive that is truly unique. Unlike 
conventional designs, Link-Belt P.I.V. with its all-metal 
chain drive is not dependent on friction for transmitting 
power. 

P.I.V. permits fast, easy speed changing too. You can 
select any speed in its range—find it instantly, hold it 
indefinitely. No bother stopping the drive. 

Because Link-Belt P.I.V. (Positive. Infinitely Variable) 
drives are fully enclosed, atmospheric conditions can’t 
affect their efficiency. They’re made in 8 sizes, 16 standard 
types. Ask your nearest Link-Belt office for Book 2274. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. Repre- 


Cities 
sentatives Throughout the World 14,842-A 
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Cold sizing and automation are combined in a new investment-casting technique that produces . 


CAST MINIATURES by the Ton 


By J. H. CADIEUX 


Vice President 


-asting Engineers, Inc 


AUTOMATION HAS COME to 
investment casting. A new produc- 
tion process increases output 50-fold 
for small items, and cold sizes or 
swages parts to cut dimensional tol- 
erances nearly in half. This pro- 
duction-line philosophy has made 
investment casting an economic com- 
petitor with diecastings, cold-head- 
ing and screw-machine production, 
where formerly it was considered a 
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special process too expensive for run 
of-the-mill parts. 

Plastic patterns are used instead 
of wax because of dimensional sta- 
bility. They are injection molded in 
multiple-cavity dies, in contrast to 
earlier individually-made patterns 
As many as 20 patterns are produced 
in one shot. Other automatic meth 
ods are used to make investment 
molds, pour the alloys, and coin, 


stamp, or swage the resulting cast 
ings. By this technique 25,000 to 
50,000 close-tolerance parts can be 
produced per day as opposed to a 
maximum of 1000 parts per day for 
conventional investment castings. At 
1/, cu in. per part this is more than 
a ton of ferrous metals or titanium 
per day. 

Dimensions as close as +0.003 in 


per in. are produced as standard 





CAST MINIATURES 


dimensions 
0.001 in. per 
industries 
have always boasted of general tol- 


while critical 
are held as close as 


practice, 


in. (Investment casting 


erances of +0.005 in. per in. and 
critical tolerances of +0.003 in. per 
in.) Advantages are best realized on 
units smaller than one cubic inch. 

Difficult-to-machine metals find 
increased usefulness from this proc- 
ess, since the close tolerances ob- 
tained reduce or eliminate machin- 
ing requirements. Suitable metals in- 
clude high-alloy steels, tool steels, 
superalloys, and stainless steels. 
Most nonferrous alloys except high- 
zinc copper alloys and magnesium 
alloys can be used. 

Superior surface finishes are al- 
ways found, with some alloys pro- 
ducing finishes as fine as 30 micro- 

teeth were 
formed 0.010 in. high by 0.010 in 
wide with a pitch of 32 teeth per 
inch. In another application a corner 
radius of 0.003 in. was held in cast- 
ing by taking advantage of the ex- 
treme fluidity of the material used. 
Often with harder alloys, 


dges and corners can be cast, which 


inches. In one case, 


sharp 
( 
avoids expensive machining. 
Conversion to Minicasting, as the 
new process is called, does not re- 
quire any basic redesign of a part; 
approximately 75 per cent of the ob- 
jects now being manufactured this 
way are being produced from the 
same drawings previously used for 
The ma- 
remaining jobs were 


other forming methods 
rity of the 


redesigned to incorporate details not 
g I 
formerly possible 


Typical products of Minicasting show range of materials and typical cold-finishing 
processes. Jaw for a riveting gun (1) is cast in 4140 steel. It was sized after 
casting to hold centerline of rivet central with gripping face. Cam in a limit 

(2) is made of 8620 steel, case hardened. Part was coined after casting 
Legs of the beryllium copper yoke (3) were formed in a 
Armature of 1 per cent silicon 


to maintain flatness 


sizing die after casting to maintain parallelism 
U the gate stubs were trimmed with stamping 
forming to maintain uniformity 


sed in a relay system; 
£ 


Memory Rods Simplify Design of Computer and Guidance Systems 


Tiny Magnetic Components 

Serve Storage, Logic Functions 

Compact storage of computer in 
formation can be maintained in bat- 
teries of magnetic rods that also 
perform computing and logic func- 
tions. Up to ten bits of information 
per inch can be recorded on these 
deceptively simple rods, which op 


erate at rates measured in mega- 
cycles. 

Both types shown are less expen- 
sive to manufacture than their fer- 
rite counterparts; both serve com- 


bined functions, reducing the num- 


92 


ber of necessary computer compo- 
nents. They also require less cur- 
rent to operate than standard mod- 
els, are relatively simple to install, 
and can be of any 
length, depending on the number 
of bits per rod desired to be stored. 

Bell Telephone Laboratories, New 
York, offers a 
shift register employing 0.002 in. 
permalloy memory wire. The wire 
is stretched and twisted through a 
ceramic tube, on which are wound 


convenient 


reversible diodeless 


Bidirectional shift register, using cur- 
rents from 140 to 240 ma, is easily 
manufactured and _ installed. Upper 
frequency limit is estimated by de- 
veloper, Bell Telephone Laboratories, 
to be several hundred kilocycles. 


0.075 in. long solenoids which serve 
variously as inputs, advance coils, 


(Please turn to Page si) 
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ZEROL® BEVEL 


CURVIC*® COUPLING 


How to get engineering assistance 


on gears and couplings like these 


Gleason engineers are always ready 
to help you work out any problems 
involving bevel gears and couplings. 

Such assistance came to the makers 
of this turbine in four different areas: 
First, they naturally wanted com- 
ponents which met the designated 
theoretical requirements of the tur- 
bine. Our engineers helped determine 
the types and sizes of the gears and 
Curvic® coupling as well as such 
details as axial thrust and radial load. 
Second, they wanted compactness. 
The angular drives made possible by 
the spiral bevel and Zerol® bevel 


systems helped materially to fit the 
drive into the limitations set by the 
turbine’s over-all dimensions. 
Third, they wanted low costs. The 
machines and methods developed by 
Gleason engineers assure the lowest 
possible costs for both gears and 
couplings whether made in small or 
large quantities. The Curvic coupling 
design inherently cuts coupling costs; 
see picture at right. 

Fourth, the makers wanted extreme 
reliability. The success of the gears 
and couplings in this respect is wit- 
nessed by the fact that this turbine 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 
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is used by six major aircraft com- 
panies and has recorded more hours 
of flying time than any other turbine 
in its power class. 

If you would like to discuss your 
bevel gear or coupling application 
with a Gleason representative, please 


contact us 


With Curvice « ouplings omplez r 
can be made in several small 
f 


machining lime. simpli ying fina 


and cutting over-all manufac 





B.EGoodrich) 


TUBULAR 


CASING 


apa aaa aaa 


One man installs Rivnuts from one side 
in seconds—speeds assembly of barbecues. 
Permanent nutplates in legs save time in 
faster knockdown, too. 


ARM 
BRACKET 


‘se 


— 


(eed | 


One man does the work of two, assem- 
bling arm brackets on /ight poles. Tests 
show pole or arm will fail before Rivnuts. 


Only B.F. Goodrich Rivnuts” 
solve all these fastening problems so well 


<2 > 


<LL27> 


TUBULAR 
LEG 


SSO OSs} 
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Clean, functional lines of modern furni- 
ture are preserved by Rivnuts. Upset 
inside tubular legs, they replace unsightly 
nuts, bolts and screws. 





Rivnuts enable repair men to remove top 
of automatic washer and replace it easily. 
And Rivnuts can be installed after 
enamelling. 


CLAMP STRIP 


Upset Rivnuts secure airplane window 
plate to center post. Bulges in shanks seal 
out weather. Heads of Rivnuts serve as 
spacers for plastic window. 





RETAINING 
CLIP 


Rivnuts replace self-tapping screws used 
to hold retaining clips on aluminum 
storm doors, provide firm nutplates that 
won't loosen with shock or vibration. 





CASING 


FLANGE 


LOWER 
FLANGE 





Rivnuts eliminate need for reinforcing 
plates in vaporizers. In addition, Rivnuts 
space bottom flange automatically, pre- 





vent bending. 


COVER PLATE 








GASKET 2 


oO 
RESERVOIR 
HOUSING 


Assembly time for oil reservoirs is cut in 
half. Rivnuts eliminate welding, tapping 
and cleaning previously required to 
attach coverplate. 


6 


ay /| 


AWAY 
SPACER ¥ 








TUBULAR 
HAND RAIL 


Wheel chair designers needed a blind nut- 
plate with at least 6 clean threads, 
Rivnuts, only one-piece blind rivets with 
threads, were the answer. 





Special fastening problems? B.F.Goodrich Rivnuts solve them. Send for free demonstrator. Dept. MD-128, 
B. F.Goodrich Aviation Products, a division of The B.F.Goodrich Company, Akron, Ohio. 


B.EGoodrich aviation products 
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(Continued from Page 28) 


or readout. 

Bits, “written in” by pulsing three 
coils at one end, are moved along 
the rod in sequence by proper puls- 
ing of pairs of coils. Readout is ac- 
complished by noting a response on 
the memory wire when readout coils 
are pulsed. The twist in the wire 
controls interaction between mag- 
netic stations. 


“a 


iw 


“Thinking’’ memory rod functions as 
storage cell, shift register, or logic 
switching component. |t works either 
in coincident current or word-ordered 
applications and will increase com- 
puter processing speed 10 to 20 times, 
says National Cash Register Co. 


In the second type storage unit, 
a 0.015 in. diam glass rod, to which 
is added a magnetic coating, is the 
base on which up to four sets of 
solenoid-type coils are wound in 
layers. This development was an- 
nounced by National Cash Register 
Co.’s Electronics Div., Hawthorne, 
Calif. Ability to operate at tempera- 
tures in excess of 200C and down 
to —100C, combined with extreme 
speed and versatility, suggest its use 
in missile and satellite control sys- 
tems where its low power require- 
ments would increase the range of 
the vehicle. 

Packing density is now about 
1000 bits per cubic inch. Logical 
switching can be performed at a 
rate of 5 megacycles without ad- 
verse heating. Using an inhibit logic 
system, one 3-in. rod handles as 
many as 30 different propositions. 
As a high-speed memory it cycles in 
1 microsecond. As a shift register or 
counter, it can operate at a 5-mega- 
cycle frequency. 
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Missile Instruments Survive 40,000-g Splash 


Radio Transmitter Talks After 
High Dive From Space to Ocean 


Potted in plastic spheres, instru- 
ments carried through space in nose 
cones of Thor and Atlas missiles 
are being recovered from the ocean 
in operating condition after the 
spheres impact without benefit of 
parachutes. One sphere, recovered 
last month by fishermen, had been 
adrift for more than 2 months. In- 
formation on its recording tape was 
still intact and scientifically useful. 

Purpose of the data capsule is to 
provide scientists with knowledge 
of nose-cone performance. Although 
most missile re-entry information 
can be telemetered to receiving sta- 
tions in a conventional manner, a 
blackout occurs when the nose cone 
reaches peak speeds. Air in front of 
the cone is ionized and interferes 
with radio transmission. Small, 
rugged tape recorders packed in the 
plastic capsules log all pertinent in- 
formation concerning temperature, 
pressure, stress, acceleration, and de- 


celeration. 

The outside shell of the 18-in. 
diam capsule is urethane plastic 
foam covered with an ablative ma- 
terial. Instruments mounted inside 
are potted in urethane foam which 
enables them to withstand the tre- 
mendous 40,000-g force imposed on 
the sphere as it strikes the water. 

As the capsule plummets down- 
ward, the ablative covering burns, 
protecting the from 
heat. This covering shatters off at 
impact, and the capsule 
bobs to the surface. Three recovery 


instruments 
plastic 


devices, activated by a salt-water 
switch, then begin notifying search 
parties of the capsule’s location: A 
sonar bomb is ejected and explodes 
at a preset depth for detection by 
underwater-listening devices; a spe- 
cial die is released to permit visual 
search; and a tiny, rugged radio 
beacon begins broadcasting. 
General Electric’s Missile and 
Space Vehicle Dept. built the data 
capsule for research on Thor and 


Atlas nose cones. 


Lower half of the data capsule (left) is equipped with a tape recorder (bottom), 
junction box (rear), battery pack (front), dye markers (two at left), and sonar 
bomb (cylinder right). At left is the connector which feeds information from 
the nose-cone sensors to the tape recorder. Also visible is an opening in the 


lower hemisphere for exposure of a salt-water swi 
sule is placed in a container with a JATO unit (rear) 


l 


ch. The entire sealed cap- 
This basket-like container 


with the capsule held in place by releasable metal straps, is installed in the 
nose cone with the sphere facing rearward. At a predetermined point before 


impact, the JATO-unit fires 


throwing the capsule free from the cone 





~ 


Twil al DISC 


if 


\ 


\ CLUTCHES ANO/HYDRAULIC DRIVES 
. WN 


New Single-Stage Stripped Torque Converter 


Efficiency, adaptability, long life — 
all in one low-cost package — that’s 
the new Twin Disc 1100 Series 
Torque Converter. It’s furnished as a 
“stripped” unit to be designed into 
any drive line of appropriate capacity. 
Wherever mild torque conversion is 
desired — shovels, cranes, tractors, 
materials handling equipment — this 
new unit provides compactness and 
low cost without sacrificing heavy 
duty construction. 

The 1100 Series is rated for engines 
producing up to 188 hp at 3700 rpm 
and up to 265 lb.-ft. of torque. Five 
torque ratings permit close matching 
of converter to engine for maximum 
efficiency and fuel economy. 
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Other torque converter advantages: 
Cushions out shocks and vibrations 
. . . eliminates lugging and stalling 
. . . automatically matches power to 
load demands . . . permits delicate 
holding and inching under power... 
minimizes gear shifting. 

Considerable design: latitude is pro- 
vided by two optional circuit designs 
(see torque characteristics at right). 

This new “stripped” single-stage 
converter enables original equipment 
manufacturers to offer the sales ap- 
peal of torque converter drives at the 
lowest possible cost. For single-stage 
units with higher capacities, Twin 
Disc also offers the 1300 and 1500 
Series Torque Converters. 


Schematic drawings of the two types of single- 
stage circuits. The Type 1 (outflow) circuit is at left. 
Type 6 (inflow) is at right. 


Tosave 
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A comparison of the torque characteristics of the 
Type 1 circuit (left) and the Type 6 circuit. The Type 
1 circuit unloads the engine quite abruptly at a 
speed ratio of about .825. The Type 6 design 
allows a no-load speed ratio of 1.15:1. 
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Now available with 
integral stationary 
oil collector 


Design 
either 

or both 

of these 
new units 
into your 
transmission 


Clutch failures and burn-outs are vir- 
tually eliminated in these new wet- 
type Twin Disc Clutches. No adjust- 
ments are needed because ram travel 


re na 


compensates automatically for plate 


ALT AD ME RAR 


wear. 
Designed for machine tools and 
similar applications, these units are 


[areca ray er 


built to run in oil and are actuated by 
oil pressure of 100 to 300 psi. Model 
DOC (shown above) has an around- 
the-shaft oil collector connected by a 
1/4” line. Model DO is identical ex- 
cept that the oil collector is omitted, 
shortening the clutch somewhat. 


saprete ss orien 


La Se Me SN IS 


Compact design, smooth perform- 


ance, long wear— with no adjustment 
problems — these benefits are avail- 
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able now in Twin Disc Oil-Actuated 
Multiple-Plate Clutches. Write for 
full details. 

Twin Disc Clutch Company, Ra- 
cine, Wisconsin. Hydraulic Division, 
Rockford, Illinois. 
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. Sun filter 


1 
2 
3. 
4 
5. 
6 
7 


. Cassegrain telescope 


image sensor 


. Acquisition mirror No. 2 


Monocenter mirror 


. Relay telescope 
. Schmidt telescope 








Eye in the Sky 





A 
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11. 


12 


13. 
14. 


. Acquisition mirror No. 1 
9. 


Mount 

Schmidt 16-in. mirror 
Gondola shrouds 
Azimuth drive 
Observation port 
Gondola 


15. 
16. 
So 
18. 
19. 
20. 
21. 


Balloonist 
Astrophysicist 
Contro! panel 
Target eyepiece 
Batteries 

Acquisition eyepiece 
Coarse control panel 


FIFTEEN MILES straight up from 
Rapid City, S.D., a pair of scientist- 
balloonists, cramped into a T-ft 
spherical “observatory,” are looking 
for water on Mars. Conditions for 
the spectrographic search are good. 
Riding at 80,000 ft, comfortably 
above Earth’s turbulence and dust, 
the 16-in. Schmidt reflector on 
top of the gondola can outperform 
even the 200-in. giant on Mt. 
Palomar. For the first time, an in- 
frared record of Mars’ atmosphere 
will be written spectrographically in 
the high-flying Stratolab without in- 
terference. 

Dr. John Strong—Johns Hop- 
kins’ astrophysicist, balloonist, and 
world-renowned authority on in- 
frared rays—recognized a potential 
design problem even before the 
first ascent. The smallest move- 
ment of men or equipment threat- 
ened to set up a torsion-pendulum 
reaction in the gondola, making it 
impossible to hold Mars in the tele- 
scope’s field. 

The unique solution: A tele- 
scope-within-a-telescope called Star 
Tracker by its designer, Librascope 
Inc., Glendale, Calif. Despite move- 
ments of the gondola, this device 
locks firmly on Mars and holds its 
image steady on a narrow spec- 
trometer slit during a three-hour 
analysis period. 

The Star Tracker assembly—orig- 
inally the concept of Dr. Strong— 
requires only that the Schmidt tele- 


Sealed in their aluminum “observatory” 
for a 24-hr flight, Dr. John Strong, astro- 
physicist, and Comdr. Malcom Ross, pilot, 
begin spectrographic study of Mars. First 
step is aiming the 16-in. Schmidt in azi- 
muth and elevation with the acquisition 
scope. Despite the inevitable twisting of 
the gondola, dangling on its 200-ft nylon 
shrouds, the Star Tracker telescope tracks 
and holds the image of Mars to an ac- 
curacy of 1 sec of arc. 
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SPECIAL 
HIGH 
PRECISION 
COMPONENTS 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS * HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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... serrations, splines and milling... for 
military, aircraft, missile applications 


Where specifications and conditions are the most demanding, you'll 
find G.S. Fine and Intermediate Pitch Gearing at the heart of the 
most complex assemblies for all sorts of military, aircraft and missile 
applications. Why? Because for nearly five decades, G.S. has been 
famous for extreme accuracy. We have the broadly experienced engi- 
neering specialists, the carefully trained craftsmen and the big, fully 
equipped plant to do these jobs right, from design to delivery 


If you are contemplating or producing on government contracts 
or subcontracts, insure the quality of your power transmission com- 


1 


ponents with G.S. elements, mass-produced with custom quality in 
a range of sizes from 8 to 96 d.p. . . . from 4%” to 8” diameters . . . in 
all materials. And of course, the same precision qualities give you 
more profitable production and better end-use performance in 
civilian applications, too. Our engineers are at your service for 
thorough analysis of your Fine and Intermediate Pitch Gea 


problems and the practical way to solve them 


A 
SEND FOR G:S. s/lustrated folder! See where and how we mass-manufacture 
Small Gearing to uniformly fine tolerances. Folder contains 23 pictures of 


Small Gears, plant view, as well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 


Gf? Years 
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Bushings and Washers with bearing properties 
Give Performance with Economy! 


Formed bushings—alloy lined to provide some 
of the load-carrying characteristics of a bearing 
—are economical to produce. Oil grooves, 
holes, pockets, cut-outs, chamfers, straight, 
lock or special seams can be made in the flat 
blanks before forming. Available in solid bronze, 
or steel with babbitt, bronze or aluminum alloy 
linings, in a wide range of lengths and diameters. 


Precision thrust washers of solid bronze, or 
steel with bronze on one or both faces, may be 
flat, spherical or special shapes, with grooves, 
holes, nibs, lugs or scallops. Cold-rolled for 
exceptional hardness in heavy-duty use. 1” 
to 6” O.D. 
Design data sent on request. Complete 
engineering service. Address: 

rm 


% ly t gm te Dm 
iIVISItON 


FEDERAL-MOGUL-BOWER BEARINGS, INC.,11045 SHOEMAKER, DETROIT 13, MICHIGAN 


Copper-Alloy 
Lined 


Spacer 
Tubes 


Aluminum or 
Babbitt Lined 


Camshoft 


Bearings _ me 
Ee 4 
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ENGINEERING NEWS exactly how much information was 
cancelled out by passage of light 

scope be occasionally adjusted by through the murky atmosphere of 

the observer to maintain Mars Earth. High in the cold clarity of 

within its 3-deg field of view. A the stratosphere, Star Tracker’s eye 

servo-controlled 3-in. Cassegrain will give its spectrographic answer. 

telescope, looking out from the 

forward end of the Schmidt, swivels 

slowly to hold its light-gathering 

barrel accurately aimed at Mars. 





Positioned in the auxiliary Cas- 
segrain scope and coincident with 
the Schmidt monocenter (center of 
curvature of 16-in. mirror and image 
“surface”), a flat relay mirror trans- 
fers Mars’ image to the spectrom- 
eter. As long as the tracker re- 
mains locked on Mars, the relayed 
image rernains accurately centered 
on the spectrometer slit. 

Until the flight of the Star 
Tracker, astronomers’ studies of the 
gases on Mars contained an ele- Star Tracker,, in temporary frame 


ment of uncertainty. No one knew —= awaits mounting in Schmidt barrel. “DIAMOND H” 


uae THERMOSTATS 


sem-cacuias — \ For range ovens, appliances, 
motor or solenoid control, 
MAGE stNSOR PwOTOMULTILIER restaurant and laboratory 
equipment, industrial and air 
conditioning applications. 














MONOCENTER MIRROR ~ \ A wide variety of circuits and 
° ’ temperature ranges are avail- 
able in both single and double 
pole models of “Diamond H” 
Series 270 Thermostats with 
UL-approved ratings up to 25 
A., 125-250 V., A. C. 
They may be had with sin- 


RELAY THLESCOPE 


MAGE SURFACE 


MARS IMAGE 


gle dial control, on-off, manual 

and automatic preheat and se- 

quencing. Calibration is accu- 

rate with consistent, low dif- 

ferential and positive, over-the 

center, snap action. Spade ter- 

SPECTROPMOTOMETER minals simplify assembly; 

screw terminal adapters avail- 

— able. Spindles and mountings 

as required. Ask for Bulletins 
T270 and T276 





For a quick run-down on 
‘Diamond H” switches, relays, 
Key to operation of Star Tracker is the curved ‘image suriace’ of the Schmidt thermostats and other devices, 
16-in. spherical mirror. A servo-controlled relay telescope, looking back at the send today for a free copy of 
image of Mars, swivels a tiny flat mirror at the system monocenter (cente the “Diamond H” Check List of 
curvature of both Schmidt mirror and image surface). Swiveling of the monocenter Reliable Controls. 
mirror holds the image of Mars accurately centered on a 0.5-mm spectromet 
slit. The sensor that keeps Star Tracker’s barrel aligned with light rays 
Mars is a rotating semicircular shutter which modulates incident light falling on HART MANUFACTURING 
a photomultiplier tube. When the image of Mars, formed by the Cassegrair COMPANY 
optics, is not directly centered on the shutters, the light beam is interrupted ne 118 Bartholomew Ave., Hartford 1, Conn. 
alternating-voltage signal then actuates the servo to realign Star Tracker with Mars Phone JAckson 5-3491 
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What 
the 
designer 


conceives... 


aluminum 


achieves! 
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CYLINDERS 


AIR OR HYDRAULIC 


Designers get 3 Important 
Benefits by Standardizing on the 
Superior CARTER Design 


THE 


CARTER SAVINGS IN SPACE—40% savings 
DESIGN in space. Helps build more compact, 
1—Full 1 to 1 Meehanite functional equipment. Where other 


cHretege Tee Maer cylinders won’t fit, Carter will! 
ing 


eens §6IMPROVES PRODUCT QUALITY 


steal locking ring, Carter cylinders are stronger, more 
Allows 360° rotation Se ' 
of ports efficient. Completely leakproof! 
5 -Leokpreat"O" Rise Better performance, longer life. The 


seal between head finest cylinder for your product. 


and wall 

MPa RS ENGINEERING SERVICE and sales 
heavy wall tubing— in 40 locations throughout the United 
6 to 1 safety factor. States, Canada, Mexico, and Europe. 


5—Spring loaded “V”" 
packing on rod end 
gland 


a 


ry a 





FREE DESIGNERS’ FILE 
IMMEDIATE Details on air, hydraulic, valves, 


PRAM Ste for designers a 
FROM STOCK Gal { 


CANNER CONTROLS INCORPORATED 
2914 Bernice Road ¢ Lansing, Illinois (Chicage Suburb) 
Phones: Lansing—GRonite 4-3305 « Chicago—BAyport 1-7186 
AIR CYLINDERS e@ AIR VALVES @ HYDRAULIC CYLINDERS 


ROTARY ACTUATORS e@ SPECIAL CONTROLS 
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Laboratory model of Lockheed's fuel 
cell powers a small electric motor. 


Electric Cars May Come Back 
Says Fuel-Cell Researcher 


Powerful DC Package 
Ready in Five Years 


BurBaNk, Cauir.—A fuel-cell that 
will yield sufficient energy for pow- 
ering automobiles or aircraft can be 
developed within 5 years, according 
to Lockheed scientist, Dr. Morris 
Eisenberg. An 80-watt-hour-per-lb 
cell would excite automotive engi- 
neers, says Dr. Eisenberg, and Lock- 
heed is presently developing a cell 
that will produce 100 whr per lb. 
Automobile storage batteries yield 
between 8 and 10 whr per lb. 

Eisenberg’s 5-year prediction also 
includes development of a 300-whr- 
per-lb cell which would provide a 
handy power source for electrifica- 
tion of rural areas, remote radar 
and communications stations, and 
operation of industrial machinery. 

Fuel cells produce electricity— 
and water—by the interaction of 
oxygen and hydrogen gases. The 
cell’s anode and cathode are merely 
catalysts to the action and are not 
consumed in the process, as are the 
electrode materials in a conven- 
tional storage battery. Energy-con- 
version efficiency is better than 70 
per cent. 

Lack of a simple method of sup- 
plying oxygen and hydrogen has 
been the greatest obstacle to the use 
of fuel cells to date. The method be- 
ing investigated by Lockheed is not 
disclosed, but is presumably the key 
to current enthusiasm. 
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Tunnel Substitutes Water for Air 


Three-dimensional detail of flow 
around fixed or rotating surfaces is 
shown for the first time by this unusual 
water tunnel. Where in wind tunnels 
there is no satisfactory way te locate 
turbulence around closely spaced ob- 
jects, turbulence in the water tunnel 
can be focused sharply by introduction 
of air bubbles, oil droplets, or even 
bits of plastic, say developers. An- 
other advantage noted is that the den- 
ser water need move at only one- 
thirtieth the speed of air to produce 
equivalent conditions. The tunnel is 
used by Westinghouse Electric Corp 
Pittsburgh, to perfect designs for steam 
turbines, ventilating fans, and other 
rotating equipment 


Recorder Plots, Integrates Data 


Continuous integration of a rapidly 
fluctuating function is read out on a 
six-place digital counter in a new strip- 
chart recorder designed by Brown In- 
struments Division, Minneapolis-Honey- 
well Regulator Co., Philadelphia. An 
alternate dual-pen arrangement gives 
both the analog record of the fluctuat- 
ing signal and its time integral. With 
an accuracy of +1.0 per cent, the re- 
corder can be used to measure flow, 
power consumption and in continuous 
weighing systems. 
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NEW 


idebbetr-(-161nkoyem Mecy-yai-1— 
instrument bearings 


Made in two precision grades to AFBMA 
dimensions for B-500 Series. 











Type TCR — For high speeds and combinat 
radial and thrust loads with low torque values 
Furnished with maximum ball complement } 
strong, light, precision-machined, one-piece re- 
t.iner. Where even lower torque values are re 
quired, and loads may be reduced, Type TCR 
available with. fewer balls on special order 











Type TCF — For maximum radial load capa 
and high thrust load capacity from either dire 
tion Full ball complement without eeine notch. 
Open construction for applications where re 
cation is desirable 











Type TCA Same as TCF except alternate ba 
are undersize for much lower torque characteris 
tics, as in TWA type. For use where dirt conditions 
are not severe, or where closures exclude dirt 





gx 


ON 


Type TWF — Integral shields protect against dirt 
with seal advantage yet no seal friction or ring 
distortion caused by inserting separate shield 
No loading notch, yet full ball complement for 
maximum radial and thrust loads 














Type TWA — Same as TWF except alternate under- 
sized balls are used as idlers between load carrying 
balls for smooth-running low torque characteristics 


Complete information on these versatile ball bearings 


is available in our T Series Catalog 59. Write 


split ballibearing 


MPB 


307 Highwoy Four, Lebanon, New Hampshire 
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H MICRO SWITCH Precision 


Here’s why you are most likely 
to find the right switch 
for your needs at MICRO SWITCH 





- 
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Type “SM" basic switches — 259 variations 


Subminiature in size, yet feature pre- 
cision operation, long life, and high 
electrical capacity—up to 5 amps., 


125 or 250 vac. 


Catalog 75 gives 


detailed information on ‘‘SM’’ sub- 
miniature switches, including actua- 
tors, housings, and assemblies. 


Type “V3" basic switches —198 variations 
Combine extra compactness with 
high electrical capacity—up to 10 
amps., 125 or 250 vac.—long life, 
and precise operation. Catalog 74 
R gives detailed information on ‘'V3’’ 
@ 40 Switches and actuators. 


el 





The 259 variations are used in the following: 


The 198 variations are used in the following: 
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ALL OTHER 
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PUSHBUTTON 
ASSEMBLIES 
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ALL OTHER 
ASSEMBLIES 





























AUXILIARY ACTUATORS 


Auxiliary actuators are used with basic 
switches, singly or in groups, to produce 
actuation from almost any direction or 
amount of force. Two examples are shown. 


TOGGLE ASSEMBLIES 
Many kinds of toggle switch actions are 
provided by a wide variety of toggle 
assemblies. Here are two examples. 


ROTARY SELECTOR ASSEMBLIES 
Precise sequential actuation of multiple- 
switch assemblies is provided by rotary 
selector assemblies like these. 





METAL ENCLOSURES 


Metal enclosures provide protection from 
physical damage, sealing against harmful 
environments, means of mounting and 
conduit connections. Three examples are 
shown. 


=. 


wy 


PUSHBUTTON ASSEMBLIES 
Lighted pushbuttons, colored buttons, 
and assemblies for multiple switch oper- 
ation are available for panel mounting. 
Here are three examples. 





OTHER ASSEMBLIES 


Other assemblies include door interlocks 
with automatic reset feature to assure 
safety, and single actuated dual mounted 
switch assemblies. Here are two examples. 
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Switches have uses unlimited H 


From just six of the basic switches in the MICRO 
SWITCH line come 7,577 different switches and 
assemblies . . . for use in machine tools, presses, 
machinery ... computers, control panels, in- 
struments... aircraft, missiles, launchers. . . 
to control and limit and guide almost every- 
thing in our modern electrical world. 


The tabulation does not include our newest 
““‘baby’’—the “‘SX’’—shown here actual size. 


This is the first sub-subminiature, 
half the size of the famous “SM” 


+ 


subminiature, yet with 5 amp. ca- 


pacity at 125 or 250 vac, long life 


Actual Size 


and precision operation. 


Nor does the tabulation include many basics 
for special applications, or mercury switches, 
of which there is a broad line. 





PF 

Type “Z" basic switches— 
3,800 variations 

Precise actuation and com- 
paratively low operating 
force and motion. Up to 15 
amps., 125, 250, 460 vac. 
Catalog 62. 


_19387 
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Type “A” basic switches— 
950 variations 

Extra-high electrical capacity 
— 20 amps. steady state 
current; 75 amps. inrush 
current— at up to 460 vac. 
Catalog 62. 





The 3,800 variations are used in the following: 


The 950 variations are used in the following: 
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Type “DT” basic switches 
— 78 variations 

Highly compact double-pole 
double-throw switches, with 
marked terminals providing 
normally-open and normally- 
closed contact for each pole. 
10 amps., 125 or 250 vac. 
Catalog 62. 


Type “MT” basic switches 
— 67 variations 

Long life, high d-c capacity 
switches—10 amps., 125 vde 
—when wired either “polar- 
ized’’ or ‘“‘non-polarized’’. 
SPDT. Offer compact units 
for flexible control of motors, 
solenoids, etc. Catalog 62. 





The 78 variations are used in the following: 


The 67 variations are used in the following: 
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to MICRO SWITCH. 


December 11, 1958 





Experienced engineering assistance in switch appli- 
cation in your field is available from the MICRO SWITCH 
branch office near you. Consult the Yellow Pages. For 
the right switch—and every switch right—look first 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls, Ltd. - Toronto 17, Ontario 


HONEYWELL 
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Honeywell 


MICRO SWITCH PRECISION SWITCHES 


PUMP 
DESIGN 
TRENDS 


by Arthur: A. Nichols 


NEW INSERT PACKAGE 
REDUCES PUMP COSTS 


Fig. 1. Three Gerotor components permit pump 
to be incorporated as integral part of housing 
or frame of mechanism, eliminate need for pur- 
chase and mounting of separate, complete pump. 


It’s no longer necessary to buy com- 
plete pumps for handling fluids at 
pressures up to 1,000 psi. Now . 
for a fraction of the cost ... you can 
design three simple components in- 
tegrally into your mechanisms and get 
equal or better performance. 


Three matched components are all 
you need buy. (Fig. 1.) Consisting of 
an inner and outer Gerotor and an 
eccentric locator-ring, the unit be- 
comes a complete pump by simply bor- 
ing the casting or frame of the mech- 
anism to accommodate the eccentric 
ring O.D. and by providing porting. 
This design makes the main casting do 
double duty as the pump housing, thus 
eliminating a very considerable cost 
factor. A drive can be taken from any 
convenient shaft. (Fig. 2.) 


————s 


AY 


Fig. 2. Nichols integral pump-package is as easily 
installed as an anti-friction bearing 


Your built-in pump will give you all 
the advantages that make Nichols 
positive-displacement Gerotor pumps 
first choice for numerous applica- 
tions: It is lightweight, valveless, 
self-priming, long-wearing, balanced 
and extremely quiet. In addition, it 
has high mechanical and volumetric 
efficiency. 


Gerotor Insert-Packages can be de- 
signed and mass-produced to deliver 
up to 100 gpm and 1,000 psi within 
a wide range of mechanism geometry. 
That’s because Gerotor pump capacity 
is a function of diameter, thickness, 
number of teeth and rpm of the two 
moving parts. These variables can be 
matched to just about any space re- 
striction and capacity requirement. 


Investigate this cost saving develop- 
ment, Just send us information about 
the fluid you want to handle, rate of 
flow, pressure and dimensional limits. 
We'll provide specific recommenda- 
tions, estimated costs and technical 
data. 


W. H. NICHOLS CO. 
38 Woerd Ave., Waltham 54, Mass. 
Circle 425 on Page 19 
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ENGINEERING NEWS 


Hear-See Tape Recorder 


TV fans may soon be able to record their favorite programs for repeated showing. 
RCA has an experimental sound-picture tape recorder that works through stand- 


ard black and white television sets. 
special magnetic tape. 


It uses a small transistorized camera and 
In addition to home-made recordings, the device can 


also accommodate prerecorded tapes—which may open a tremendous new mar- 


ket, according to RCA. 


The company has disclosed no marketing date 


Army‘s Thermal Camera Takes Pictures in Pitch Darkness 


Prototype Shows Promise as 
Valuable Night-Fighting Aid 


Fr. Betvorr, Va.—Any object with 
a temperature above absolute zero 
is theoretically photogenic with an 
experimental infrared camera being 
tested by the Army. While the pro- 


totype camera is not yet sensitive 
to temperatures quite that extreme, 
it takes clearly readable pictures of 
people, terrain, and buildings in to- 
tal darkness. 

With further development, the 
new device, called a Thermograph, 
is expected to be a valuable tool for 


Two soldiers setting for an infrared portrait appear as ghost-like figures on the 


developed film. 


Man on right actually has one leg. 


Photograph was snapped 


in complete darkness with the Army's new Thermograph. 


MACHINE DESIGN 











ENGINEERING NEWS 





night reconnaisance, terrain map- 
ping, target location, and camou- 
flage detection. 

In operation, infrared radiation 
is collected by an optical-scanning 
system and focused onto an infrared 
detector. The electrical signal caused 
by radiation aimed at the detector is 
compared to a preset reference level. 
Amplified deviations above the ref- 
erence level modulate the light out- 
put of a glow tube. This forms a 
thermal image of the scene on pho- 
tographic film in a Polaroid Land 
camera for quick development. 

Grayness of each element in the 
thermal image is related to the ap- 
parent radiation of the background. 
Thermograph measures only appar- 
ent radiation, since the intervening 
atmosphere and the emissivity of 
the object may modify the actual ra- 
diation of the background. Resolu- 
tion of the Thermograph is one 
milliradian by one milliradian. 

Barnes Engineering Co., Stam- 
ford, Conn., developed the camera 
for Army Engineer R & D Labora- 


tories. 


AND EXPOSITIONS 


Jan. 12-14— 

Fifth National Symposium on Re- 
liability and Quality Control in 
Electronics to be held at the Belle- 
vue-Stratford Hotel, Philadelphia. 
Sponsors are American Institute of 
Electrical Engineers, American So- 
ciety for Quality Control, Electronic 
Industries Association, and Institute 
of Radio Engineers. Additional in- 
formation can be obtained from 
E. K. Morse, Aeronautical Radio 
Inc., 1700 K St. N.W., Washing- 
ton, D. C. 


Jan. 12-16— 

Society of Automotive Engineers 
Inc. Annual Meeting and Engi- 
neering Display to be held at the 
Sheraton-Cadillac and Statler Ho- 
tels, Detroit. Further information 
is available from SAE headquarters, 
485 Lexington Ave., New York 17, 
N. Y. 


(Please turn to Page 48) 


December 11, 1958 


For those mechanical and electro-mechanical parts that must be 
strong, durable, wear resistant, design to use Chemiseal Nylon 
(du Pont ZyTEL). It has the highest compressive strength, is the 
most rigid, has the best resistance to heat, abrasion, chemicals, 
solvents, oils and greases—and is the lowest priced of the standard 
nylon compositions. 


U.S.G. Nylon service goes all the way, offering STOCK (sheets, 
tape, rod, tubing, special shapes), for manufacture of parts in your 
own plant; MACHINING (precision fabrication on high speed 
automatics) to your specifications; and INJECTION MOLDING 
(volume production to close tolerances at lowest cost). 


To be sure you are securing your parts at the lowest cost, consistent 
with your requirement at every stage from prototype to plant scale 
production—check your costs with U.S.G. ““know-how”’. 


For prompt service, contact one of The Garlock Packing Company’s 30 
sales offices and warehouses throughout the U.S. and Canada, or write 


United States Gasket Company 
Camden 1, New Jersey 


U\nited 
Sitates 
Gasket 


GARLOC KK 
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Can a better spring save you money? 





then put American Spring Engineering 
Research Service to work for you! 


OULD you like the springs you now use to last longer? Would you like to cut 
their cost? Do you need design assistance on a difficult new spring application? 
American Steel & Wire may be able to help you. 

We maintain complete spring testing facilities to help you solve any spring problem. 
Our spring engineering specialists can help you improve the design of your spring. 
We can help you determine the best possible steel to use. Then, we can completely 
check spring performance. We can simulate any spring operating condition and verify 
these recommendations in terms of improved service in your product. 

Hundreds of companies have taken advantage of this service and have profited 


from it. Why don’t you? Just write American Steel & Wire, 614 Superior Avenue, 
N. W., Cleveland 13, Ohio. 


USS is a registered trademark 


Heavy-Duty Clutch Springs Last Longer Now —Thanks to AS&W Spring Research! 


The Lipe-Rollway Clutch Division, Lipe-Rollway Corporation, Syracuse, New York, asked 
AS&W Spring Engineering Research Service to determine if design change would lengthen 


the life of the flat wire compression springs used in their clutches. AS&W recommended de- 
sign changes that greatly increased the spring life. 


MACHINE DESIGN 
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New U , aing i 

40,000 springs—not one failure—American Steel & 
Wire helped Homecrest Company, Wadena, Min- 
nesota, design a round wire helical torsion spring 
for an unusual new type of swivel rocking chair. To 
date, 20,000 of these chairs have been sold, but not 
one failure of the 40,000 springs has been reported. 


The Steel Door Corporation, Birming- 
ham, Mich., asked the AS&W Spring 
Engineering Research Service for a sta- 
tistical evaluation of the fatigue life of 
this extension hook-type spring. As a 
result of the test, AS&W recommended 
a design change which has materially 
lengthened the operating life of the 
spring. 











American Steel & Wire 
Division of 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors .« Tennessee Coal & tron Divisio 
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(Continued from Page 45) 


Jan. 21-23— 

Southwest Electronic Exhibit to 
be held at the Arizona State Fair- 
grounds, Phoenix, Ariz. Additional 
information is available from ex- 
hibit headquarters, 4353 W. Mis- 
souri, Glendale, Ariz. 


Jan. 26-27— 

American Society of Lubrication 
Engineers. First Annual Gear Sym- 
posium to be held at the Morrison 
Hotel, Chicago. Further informa- 
tion can be obtained from ASLE 
headquarters, 84 E. Randolph St., 


| Chicago 1, II. 


Jan. 26-29— 

Fourteenth International Heating 
& Air Conditioning Exposition to 
be held at Convention Hall, Phila- 


_ delphia, under the auspices of the 


American Society of Heating and 
Air-Conditioning Engineers. The 
society’s 64th annual meeting will 
be held concurrently. Further in- 
formation can be obtained from 
exposition headquarters, 480 Lex- 
ington Ave., New York 17, N. Y. 


Jan. 26-29— 

Institute of the Aeronautical Sci- 
ences. Annual Meeting to be held 
at the Sheraton-Astor Hotel, New 
York. Further information is avail- 
able from IAS headquarters, 2 E. 
64th St., New York 21, N. Y. 


Jan. 26-29— 

Plant Maintenance and Engi- 
neering Show to be held at Public 
Auditorium, Cleveland. Additional 
information can be obtained from 
Clapp & Poliak Inc., 341 Madison 
Ave., New York 17, N. Y. 


Feb. 3-5— 

Society of the Plastics Industry 
Inc. Fourteenth Reinforced Plastics 
Conference to be held at the Edge- 
water Beach Hotel, Chicago. Ad- 
ditional information is available 
from SPI headquarters, 250 Park 
Ave., New York 17, N. Y. 


Feb. 15-19— 

American Institute of Mining, 
Metallurgical, and Petroleum Engi- 
neers. Annual Meeting to be held 
at the St. Francis Hotel, San Fran- 
cisco. Further information is avail- 
able from AIME headquarters, 29 
W. 39th St., New York 18, N. Y. 
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ReM Fractional HP 
Re-Rated Motors 


NEMA FRAMES 
56 and 48 


MORE POWER....LESS WEIGHT AND SIZE! 


ee ee 


Think of the advantages these new motors offer your products! Many new 
R&M Re-Rated Motors are less than half the weight of former designs. For 
example, the new R&M % hp, 1725 RPM single phase motor weighs 26 
pounds as compared to a deanin weight of 56 pounds. Performance, torque 
and overload service factors are well within national standards. Lightness 
and compactness have been accomplished by the selective use of lighter 
metals and more efficient double end ventilating. 

Design versatility is an advantage too! R&M Re-Rated Motors in NEMA 
Frames 56 and 48 are available as complete “off the shelf” motors with 
a wide choice of mountings, bearings, mechanical and electrical character- 
istics in sizes from 1 to % hp. They’re also available as motor parts without 
end heads. Write for Bulletin 450-MD. 


Robbins & Myers build motors from 1/200 to 200 horsepower 


ROBBING § MYERS. we. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


P sy ® 


HOISTS movwe': PUMPS PROPELLAI FANS 
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SPLIT PHASE 


CAPACITOR START 


PERMANENT 
SPLIT CAPACITOR 


POLYPHASE 


OPEN AND TOTALLY ENCLOSED 
SLEEVE OR BALL BEARINGS 
RIGID, RESILIENT OR END MOUNTING 
NEMA C FLANGE 


SPECIAL PURPOSE MOTORS 


Where production quantities justify, 
experienced R&M application engi- 
neers welcome the opportunity to 
furnish a design best suited to your 
particular power requirements. 





‘Tailor-made, 
tough and 
chemically 


—NTER 


meért... 


ee a 


... these J-M Chempac Teflon* components 
combat chemical and solvent action! 


Sat OR LARGE .. . intricate or simple . . . J-M 
Chempac® Tefion components have proved their ex- 
ceptional resistance to the constant attack of corro- 
sive chemicals in rugged service. 

Look to J-M for Teflon packings, gaskets, and 
moulded shapes made to your exact specifications . . . 
or for parts that are machined to close dimensional 
tolerances. Moreover, we can combine Tefion with 
top quality J-M asbestos to impart the exceptional 
sealing and heat-resistance properties of the 
“magic mineral.”’ And in addition to corrosion- 
resistance, Teflon gives you the advantages 
of an extremely low coefficient of friction 
. . . toughness and flexibility . . . and 
weight-saving possibilities. 

You can also obtain J-M Chempac 
Teflon Packings in moulded and 


Tefion rods, tubes, tapes and sheets 

in addition to components of 
varied sizes and shapes as indicated 
here—are also available from Johns- 
Manville. Prompt delivery of any 
quantity you need is assured by 
new J-M production facilities. 


PRODUCTS 


JOHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS. .. 1858-1958 
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braided types for pumps and valves . . . in a wide 
range of flange and envelope-type gaskets . . . in rings, 
cups, sheets and tapes. Your J-M Packings Distribu- 
tor can supply your needs. Or write Johns-Manville, 
Box 14, New York 16, New York. In Canada: 
Port Credit, Ontario. 
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0[)-sman Sizes! 
EATON 


YNA-TORQ) 


MAGNETIC-FRICTION 
CLUTCHES and BRAKES 


Now Available in a Full Line 
from 134” to 15” Diameter 


Eaton Dyna-torQ Magnetic-Friction Clutches 
and Brakes provide a simple, accurate, responsive 
method of controlling power and motion in 
today’s complex production and processing ma- 
chines. 


The new smaller sizes and new design types of 
Dyna-torQ Stationary-Field Clutches and Brakes 
enable Eaton to offer a well rounded line, includ- 


STATIONARY-FIELD, ing flange-mounted and bearing-mounted clutches, 


BEARING-MOUNTED ; 
DYNA-TORQ CLUTCH design and construction result in worthwhile 


and replaceable-face brakes. Unique features of 


maintenance cost savings. Dyna-torQ units, easily 
Dyna-torQ Magnetic-Friction and quickly installed on new machines or existing 
Equipment Offers these plant equipment, deliver many highly desirable 
Important Advantages: advange. 
* Accurate power control 
Send for this new illustrated 
bulletin giving complete descrip- 
Rapid response tion and specifications covering 
Dyna-torQ Stationary-Field 
Easy “built-in” installation Clutches and Replaceable-Face 
Brakes. 


* Dependable motion control 


Low maintenance costs 


Compact plug-in type controls—may be 
remotely mounted 


Inter-changeability of parts 


Dyna-torQ Equipment is Available through Dynamatic Distribute n all Leading Cities 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE *« KENOSHA, WISCONSIN 
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A cut-off knife made of HAYNES STELLITE alloy 
No. 19 slices through molten glass at 2200 deg. F. 
Despite the intense heat of the glass being molded 
into tumblers, and the severe erosive action of 
the glass on metal, the cut-off knife maintains a 
0.015-in. clearance between itself and the mold 
ring... far longer than any other material ever 
used. 


Are you looking for a tough metal part to improve your machin- 
ery? It will pay you to look into HAYyNEs alloys. There are more 
than 15 from which to choose, including HAYNES STELLITE 
cobalt-base alloys, HAYNES iron-base alloys, HAYSTELLITE cast 
tungsten carbide, and HASTELLoy nickel-base alloys. They are 


available as castings, forgings, completely fabricated parts, or as 


sheet and bar stock. Parts can be furnished machined or ground 
to specified size and finish. 


Our engineers will help you pick the right HAYNEs alloy to 


Ll J resist many conditions of wear, heat, or corrosion. 


e Shy a im ‘ Ba sd a = 
the ob! code hast tro 
a HAYNES STELLITE COMPANY UNION, 
Division of Union Carbide Corporation CARBI 
Kokomo, Indiana aah ie 


The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


TYPICAL “HAYNES" ALLOY MACHINERY PARTS 


Tough, long-lasting metal- Steam atomizer fuel burner High-temperature strength and 
cutting saws over 20 inches in nozzles of HasTELLoy alloy C corrosion resistance of diesel 
diameter, made of Haynes resist corrosive agents and ero- combustion chambers made of 
STELLITE alloy sheet, slice the sion for months, retaining HAasTELLoy alloy C make them 
tops off copper ingcts. essential contours “good for life of the engines.” 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California. 











DESIGNING WITH ALUMINUM SCREW MACHINE PRODUCTS 


Recent INNOVATIONS in screw ma- 
chine equipment have made possible 
great strides in the accuracy, versatility 
and output rates of both single and 
multiple spindle machines. These ad- 
vancements, such as spindle-stopping 
attachments, increased spindle speeds 
and numerous secondary-operation ac- 
cessories, along with the superior work- 
ing qualities of improved aluminum 
alloys, have created new opportunities 
for the designer of precision, high- 
volume production parts. 


Advantages of the 
Screw Machine Process 


The screw machine process serves two 
primary design considerations: high 
quality and low production cost. Thus, 
whenever design of the parts permits, 
screw machining is usually chosen in 
preference to other fabricating meth- 
ods. 


High quality of product is, in part, 
the result of high quality starting ma- 


terials. The rod, bar and wire used in 
screw machine work is wrought during 
the forming process, thus acquiring 
good density, low porosity and fine 
grain structure. These properties are 
conducive to excellent machinability, 
faithful detail and fine surface finish. 

Materials having these properties, 
when worked in a process of inherently 
high accuracy and close control, pro- 
duce parts of dependable dimensions 
and great uniformity. Accurate concen- 
tricity and mating-part fits are attained, 
with closer tolerances possible than in 
any other primary fabricating method. 
For example, Class 3 threads, and other 
features of similar fineness, may be 
turned without undue difficulty. 


The properties contributing to high 
quality also contribute to low produc- 
tion cost. Fewer secondary operations 
are necessary, because of the fine as- 
machined surface finishes, the intricacy 
of detail and the dimensional accuracy 


possible in the basic screw machine 
process. Rejection rates are low, and 
subsequent automatic handling proces- 
ses are facilitated by the uniformity of 
the parts. 

Reduced unit costs also stem from 
the wide range of available high speed 
equipment and mill-standard raw 
materials, the relative simplicity of 
machining set-up and the faster deliv- 
ery of finished parts. Expensive dies 
and fixtures are not required. And be- 
cause stock cutting tools generally may 
be used, tooling and maintenance costs 
are minimized. In-process modification 
of parts is relatively quick and easy. 


Added Advantages 
with Aluminum 


The designer will find these native 
features of the screw machine process 
even more valuable when the physical 
and mechanical advantages of alumi- 
num are considered. 





Tensile Yield 
Strength Strength 
(psi) (psi) 


TYPICAL PROPERTIES OF ALUMINUM SCREW MACHINE ALLOYS 
COMPARED WITH STEEL AND FREE-CUTTING BRASS 


Shear Modulus of 
Strength Elongation Hardness Elasticity 
(psi) (% in 21m.) (Brinetl) (psi) 


Density 
(ib./cu. in.) 


Thermal 
Expansion 
(68 to 580 F.) 


Electrical* Thermalt 
Resistivity Conductivity 





BI113Steel 85,000 —-75,000 
(Cold Drawn) 


C1018 Steel 
(Cold Drawn) 


B1112 Steel 
(Cold Drawn) 


#271 Brass 
(Free Cutting) 


82,000 70,000 


82,500 71,000 


58,000 45,000 


ALUMINUM 
ALLOYS 


2011-T3 
2011-T8 
2014-14 
2017-14 
2024-T4 
6061-0 

6061-14 
6061-T6 45,000 
7075-T6 83,000 


*in microhms/cm. at 68 F. 


55,000 
59,000 
62,000 


62,000 
68,000 
18,000 


33,000 


43,000 
45,000 
42,000 


40,000 
47,000 

8,000 
21,000 
40,000 
73,000 





14 170 29.0 x 106 


20 163 . 


a 15 170 30.0 x 106 


34,000 25 143 14.0 x 106 


32,000 15 
35,000 12 
38,000 20 


38,000 22 
41,000 19 
12,000 30 


24,000 25 


30,000 17 
48,000 11 


10.2 x 106 
10.3 x 106 
10.6 x 106 


10.5 x 106 
10.6 x 106 
10.0 x 106 


10.0 x 106 


10.0 x 106 
10.4 x 106 


tin B.T.U. per inch per square foot per hour. 


283 20.0 


12.8 x 106 


20.5 x 106 


22.9 x 106 


23.3 x 106 


23.5 x 106 
23.2 x 106 
23.5 x 106 


23.6 x 106 
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DESIGNING WITH ALUMINUM No. 29 (Continued) 


Kaiser Aluminum 





While almost all aluminum alloys 
are well adapted to machining, a num- 
ber of them are especially designed for 
turn-cutting operations. The wide range 
of these alloys permits matching the 
characteristics of the alloy to the work- 
ing requirements of the part. Some 
aluminum alloys provide strength 
properties approaching those of cold- 
drawn mild steel. Others have machin- 
ing qualities equal to free-cutting brass. 
All have good corrosion resistance un- 
der proper conditions of use. 

Alloy 2011, for example, the most 
popular aluminum alloy for screw 
machined products, is an especially 
free-machining metal with excellent 
mechanical properties, accepting heavy 
feeds at high cutting speeds. This alloy, 
and some of the other aluminum alloys 
available for the designer’s selection of 
optimum property combinations, is 
listed in Fig. 1 along with representa- 
tive brass and steel materials. 

Alloy 2017, which like 2011 is one of 
the most frequently selected aluminum 
alloys for screw machine work, has 
somewhat higher ductility than 2011, 
while retaining good machining quali- 
ties. 

Strongest of these copper-bearing 
aluminum alloys is 2024, which can be 
readily roll-threaded, spot welded and 
finished to fine surface qualities. It is 
widely used for durable fittings and 
fasteners. 

The 6061 and 7075 alloys listed in 
Fig. 1 illustrate the versatility of alu- 
minum for screw machine product ap- 
plications. Note that 6061, for example, 
increases five-fold in yield strength 
from its annealed condition to its T6 
temper stage, which is attained simply 
by heat treating. This 6061 material is 
readily welded by all methods, may be 
torch or furnace brazed, and has good 
resistance to corrosive attack as well as 
excellent machinability. 

Alloy 7075 offers the strength quali- 
ties of cold-drawn steel at one-third of 
the weight per volume in an easily 
machined, spot weldable material. 


More Helpful Design Properties 


In addition to their qualities of superior 
machinability and high strength-to- 
weight ratio, these aluminum alloys 
offer many other properties helpful to 
the screw machine product designer. 
For electrical usages, aluminum 
alloys offer conductivity, in proportion 
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to weight, ranging up to double that of 
electrolytic copper. Similarly, thermal 
conductivity is higher than in free- 
cutting brass and three or four times 
greater than in ferrous metals. This 
quality affords quick, even distribution 
of heat, where heat is desired, while 
providing rapid dispersion of undesir- 
able heat. Thus, aluminum terminals, 
fittings and other parts designed for 
screw machine fabrication are of great 
value in electrical equipment, appli- 
ances and other high-volume produc- 
tion items. 

Another unique property of alumi- 
num, valuable to many modern design- 
ers, is its retention of structural strength 
at low temperature levels. Aluminum 
alloys actually increase in tensile 
strength and elongation, without em- 
brittlement, as temperatures drop. The 
increasing demand for precision fittings 
and accessories in liquid-gas fueled 
missiles, for example, gives great signi- 
ficance to this unusual feature of alumi- 
num for screw machine parts. 

Still another valuable design prop- 
erty of aluminum is superior resilience 
under stress, especially in the stronger 
alloys, due to low modulus of elasticity. 
In a component subject to normal oper- 
ating loadings, not involving excessive 
impulsive shocks or fatigue effects, the 
ability, “U,” of a metal to absorb energy 
from tensile or compressive strains 
may be expressed as: 

; where stress S, in psi, does not exceed 


yield strength; V is the volume of metal 
under this stress; E is elastic modulus 


U=V oF 
The relative capacity of aluminum 
to absorb energy may then be observed, 
for equal volumes and equal elastic 
strengths, as the simple ratios: 
U aluminum _ 1.36. sae aluminum __ 5g) 
U brass U steel 
For equal elastic strengths and equal 
weights: 
U aluminum U aluminum 
—~ =i: 8.1 
U brass ee U steel 
(Equations derived from values in 
table below--taken from ASM Metals 
Handbook.) 





Density 


Metal 
= | Ibs cu. In. 


E (psi) 





Aluminum 
(2011) 


Free Cutting 
Brass 


Steel (B1112) 


| 
| 10.3 x 106 102 
| 


14x 106 307 
30 x 106 .283 











Circle 433 on Page 


Variety of Finishes Applicable 


Among further advantages of alumi- 
num screw machine products is the 
great variety of mechanical, chemical 
and electro-chemical finishes applic- 
able to these alloys. While aluminum 
screw machining alloys have attractive 
natural appearance, artificially induced 
finishes may be preferred or required 
for many applications. 


Decorative effects may be obtained 
by permanent color anodizing or by ap- 
plied coatings. Other finishes are used 
to reduce non-lubricated friction be- 
tween moving surfaces in contact, to 
improve resistance against abrasion 
and corrosion, to provide better adher- 
ence of paints or adhesive materials, 
and for many other reasons. Some of 
these available finishing processes are 
described in Fig. 2 on following page. 


Some means of corrosion protection 
may be required when aluminum screw 
machine products are used in contact 
with dissimilar metals in a corrosive 
environment. Various means may be 
used to provide this protection. 


Aluminum Offers 
Cost Advantages 


Further help in solving the designer’s 
problems in production economy is 
offered by the behavior of aluminum in 
shop handling and machining. The mill- 
standard starting materials are avail- 
able, in broad size ranges, from distri- 
butor stocks throughout the country. 
Providing three times as much volume 
per pound as heavier common commer- 
cial metals, aluminum use reduces 
freight and shop handling costs for 
both raw materials and finished prod- 
ucts. Natural corrosion resistance 
reduces or eliminates need for special 
protective attention under storage 

In the machining process, aluminum 
materials offer more rapid dissipation 
of heat, long tool life and greater sta- 
bility of as-machined finish. The light- 
weight, finely-divided chips are easy to 
remove from production parts and 
machinery. Thus, the advantages of de- 
signing with aluminum alloys are found 
in all phases of cost, convenience, fab- 
rication and function. 


What the Designer Conceives... 
Aluminum Achieves 


To help designers make full use of up- 
to-date developments, the following 
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Fig. 2 





SOME AVAILABLE FINISHES FOR 
ALUMINUM SCREW MACHINE PRODUCTS 





Name of Finish 
Grinding 
Polishing, buffing 

and coloring 
Scratch brushing 


Type of Finish 


Mechanical 


Satin finish 
Burnishing 


Sand blasting 


Principle Purpose of Finish 


To remove surface imperfections. 


To remove surface imperfections and 
to achieve decorative finish. 


Te obtain a coarse- or smooth-lined 
texture. 


Te obtain a soft, smooth sheen. 


To impart fine finish to a large 
number of small parts. 


To produce a uniform matte surface. 





Caustic Etch 
Crystalline chromate 


Chromate-phosphate- 
fluoride 


Phosphoric acid 
Chemical polishing 
Zincate 


Chemical 


Decorative “frosted” finish. 
Paint base. 
Paint base. 


Paint base. 
Bright finish or base for anodizing. 
Base for electroplating. 





Sulfuric acid anodize 


Electrolytic Chromic acid anodize 
Oxide *Hard anodizing 


Electrolytic polish 


Hard, corrosion-resistant oxide film, 
base for dyed coatings. 


Hard, corrosion-resistant oxide film. 


Extremely hard, corrosion- and 
wear-resistant film. 


High light reflectivity. 





Chromium plate 
Electroplating Copper plate 


Silver plate 


Abrasion-resistant and decorative. 


To promote solderability, decrease 
electrical surface-resistance. 


Decrease surface resistance. 





Paint, lacquer, enamel 


Painting *Porcelain enamel 





*For use only with 6061 aluminum alloy. 


Decorative, corrosion resistant. 


Hard, decorative, corresion- 
resistant coatings. 








checklists summarize the advantages 
of modern screw machine production 
and the advantages of aluminum: 


12 Advantages of Screw Machine 
Production 


. Starting material is a wrought prod- 
uct which gives high properties in 
the finished part. 

. Very fine threads possible—as well 
as accurate threading. 

. Excellent finishing possibilities— 
anodizing, etching, buffing, etc. As- 
machined finish gives very fine sur- 
face. 

4. Closer tolerances and more intricate 
parts possible than with other meth- 
ods. Mating parts match better. 

. Excellent concentricity is guaran- 
teed. 

. Fewer rejects for porosity when 
compared to a cast part. 

. Lower costs for production tooling, 
dies, set-up; faster delivery of fin- 
ished parts possible due to fast 
availability of tooling, speed of set- 
up. 


. Modification of parts in production 
easier and less costly. 

. Wide range of equipment and facil- 
ities available throughout the coun- 
try. 

. Fewer secondary operations neces- 
sary; possible to avoid secondary 
finishing by using the as-machined 
surface. 

11. Lower costs for actual production 
due to high rates of production with 
available new equipment. 

12. Lower costs for finished parts due 
to competitive pricing among large 
number of suppliers. 


see our cotelog in 
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KAISER 


— 
or write for copy 


12 Advantages of Aluminum 


1. Light weight—moving parts present 
less resistance to applied force, 
wear less; chips float out of recesses 
better for cleaning finished parts. 
Easier handling of raw material in 
plant, lower freight costs on finished 
parts. 

2. Non-magnetic. 

3. Corrosion resistant—can often elim- 
inate finishing. 

4. Non-sparking. 

5. Lower raw material cost per part. 

6. Greater conductivity—helps dissi- 
pate machining heat. 

7. Some alloys less susceptible to radi- 
ation absorption. 

8. More alloys available than some 
other metals, allowing a particular 
alloy to be related to a particular 
part. 

9. Less price fluctuation on raw ma- 
terials. 

10. Stock readily available. Size range 
broad and well stocked at distribu- 
tors throughout the country. 

11. New procedures in producing alu- 
minum screw machine stock now 
give greater tool life and higher 
production. New processes such as 
Electrofilming and Kanigen Coating 
have overcome old problems as 
galling and binding. 

12. Technical literature for designing 
purposes readily available. 

Engineering advisory services and 
technical literature on conversions to 
aluminum in screw machining are 
available without obligation to in- 
terested manufacturers. For further 
information and professional design 
assistance, inquire through the Kaiser 
Aluminum sales office listed in your 
telephone directory. 

Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bidg., Chicago 11, Illinois. Executive 
Office, Kaiser Bldg., Oakland 12, Calif. 


ALUMINUM 


THE BRIGHT STAR OF METALS 


SEE “MAVERICK” » SUNDAY EVENINGS, AC-TV NETWORK « [CONSULT YOUR LOCAL TV LISTING 
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RADAR PICKET SUB TRITON, like her nuclear powered 
sisters*, has long-term performance built into her many hy- 
draulic circuits by dependable packings by Houghton. 

In wide use aboard Triton are vix-SyN synthetic rubber 
packings, and when interest in fire-resistant fluids necessitated 
some shifts to compatible packings, vim leather units im- 
pregnated with a liquid rubber polymer were recommended. 

But this change involved no engineering changes or re- 
vamping of existing drawings. The stack heights of all types 
of Houghton “V™ packings are identical. Through standard- 


ization of stack lengths, rubber can be easily replaced by 


PACKINGS and HYDRAULIC FLUIDS 
* ... products of 
Nautilus 
Skate 
Seawolf 
Skipjack 
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Launching of the world’s largest and most 
pcwerful submarine, the nuclear powered 
Triton, at the Groton yard of General Dynamics 
Electric Boat Division. The 447 foot Triton 


has a 5,900 ton displacement 


fabricated or leather packings, or materials can be used 
interchangeably with one set 

From Houghton’s long experience with packings and com- 
patible fluids, you always get the maximum from your hy- 
draulic systems. You get the flexibility of a complete line and 
the economies of one-source supply, plus the many benefits 
of Houghton technical service 

Call or write today, to E. F. Houghton & Co., 303 West 
Lehigh Avenue, Philadelphia 33, Penna., for ““Packings by 


Houghton” descriptive folder. 


Ready to give you on-the-job service 
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operation for your product 


TRI CLAD ENCLOSED MOTORS 


HERE’S WHY: 

External Features: Moisture-resistant 
sealing compound is applied on carefully 
machined rabbets to assure better protec- 
tion against moisture and dust. Corrosion- 
resistant, non-sparking fan on all enclosed 
fan-cooled Tri/Clad ‘55’ motors resists 
action of the strongest acids and alkalis. 
Jet action cools motor effectively and 
efficiently for long-life operation. 

Lead connections are protected from 
contact with moisture and dirt by a 
cork-neoprene gasket between halves of 
the easy-access conduit box. 

Further, a new lead positioner gasket 
between conduit box and frame is im- 
pervious to cutting fluids—protects in- 
ternal parts effectively. 

Internal Features: Mylar* polyester film 
insulation and Formext magnet wire 
*Registered Trade-mark of DuPont Co 


provide greater moisture and heat-aging 
protection. Water-resistant stator coat- 
ing also guards against failure 
moisture. And G.E.’s advanced bearing 
system gives years more service. 

General Electric offers you the most 
complete line of enclosed motors in the 
industry, including standard enclosed, 
severe-duty (for highly corrosive atmos- 
pheres), and explosion-proof motors. 


CONTACT your nearest G-E Apparatus 
Sales Office now for personal proof on 
why G-E Tri/Clad ‘55’ enclosed motors 
can do a better job for your applications 
And ask for a free copy of these descrip- 
tive motor bulletins: 1-5 h>—GEA-6240, 
GEA-5980, and GEA-6341; 715-125 hp— 
GEA-6602. Or write for them to Section 
840-20, Genera: Electric Co., Schenectady 
5, New York. 


TRegistered Trade-mark of General Electric Co 


due to 


COMPARE THESE 7A/ = CLAD FEATURES 


Moisture-resistant Sealing Compound on Rabbets 


Solid-cast Rotor Windings 


Advanced Bearing System 


Cast-iron 


Water-Shedding Stator Windings 


Corrosion-resistant Fan 


Pressed-steel Fan Cover 


Polyester Film Slot and Phase Insulation 


Standard enclosed Tri/Clad ‘55’ motor 


Water-resistant Rabbets 
protect against moisture, dirt, 
and abrasive dust for longer life. 


Efficient Jet Cooling System 
spreads a smooth blanket of air 
over the entire motor frame. 


GENERAL @@ ELECTRIC § 


New Lead Positioner and 
gasket saves connection time; is 
impervious to cutting liquids. 


Non-sparking Fan effec- 
tively cools the motor—resists ac- 
tion of strongest acids and alkalis. 





More economy for you... 





Roll Formed Shapes cost less to use because they’re accurately formed, 
pierced, notched, embossed and cut to length in one continuous operation. 
You get them on time ready to use. Roll Formed produces shapes from 
carbon, galvanized and stainless steel, aluminum, copper, zinc and clad- 
metals. For a fast, thorough analysis of how Roll Formed can help you 
cut assembly costs, send your prints today. Ask for catalog No. 1555. 


ROLL FORMED PRODUCTS 


COMPANY 


MAIN OFFICE AND PLANT 3754 OAKWOOD AVE. e YOUNGSTOWN, OHIO 
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The K&E “Engineered Surface" 


All K&E paper, cloth and film has one 
extremely individual characteristic. It’s 
what K&E calls its “engineered surface”... 
a unique surface designed and applied by 
K&E, right in its own plant, to every roll 
and sheet of prepared tracing paper, cloth 
and film. It means controlled drafting qual- 
ities far beyond anything the base material 
alone can normally provide, with a surface 
tooth that’s exactly right and uniform. 
Whatever's penciled, inked or typed onto 
it goes on crisply and sharply . . . shows up 
clearly and stays that way. Furthermore, 
the “engineered surface” lets you erase if 
you want to, easily and quickly and with- 
out any of those leftover ghost lines that 
drive you crazy when they show up in re- 
productions. And remember, only with 
K&E do you get all the advantages of an 
“engineered surface,” no matter which pa- 
per, cloth or film you're interested in. 


About HERCULENE (tm™ 
The Newest of Films 


Frankly, we think K&E Herculene Draft- 
ing Film is a real discovery. It has all the 
properties of the K&E “engineered surface” 
... exceptional “take,” adhesion and erasa- 
bility . .. plus the toughness and durability 
of its Mylar® base. What's the latter? It’s 
a polyester film, developed by DuPont, 
that’s uncommonly strong and virtually 
indestructible . . . waterproof and almost 
immune to the effects of age, heat, ultra- 
violet exposure and handling. With our 
K&E “engineered surface” added, it be- 
comes K&E Herculene Drafting Film... 
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the toughest, most durable drafting medi- 
um yet to reach the drafting room. And 


the surface will last indefinitely, 
flaking off or chipping off. 


without 


Some Points About Paper... 


K&E Albanene® Tracing Paper is the larg- 
est selling tracing paper in the world today. 
Why? Because Albanene is the only pre- 
pared tracing paper which has an “engi- 
neered surface.” All other brands depend 
for their pencil tooth solely on the natural 
surface texture of the paper itself, which 
varies from fine to coarse... often on the 


same sheet. 


Albanene invariably gives you sharp, clear 
pencil lines, superb reproductions. It has 
a solid transparentizer that is chemically 
stable and can’t leak out, ever. This per- 
manent transparentizing means that you'll 
never get white, opaque spots, even from 
contact with drafting tape. Try the draft- 
ing tape test yourself. 


...and its package 


And now, all Albanene paper in rolls is 
packaged in the new square carton for 
better protection and easier storage. Your 
rolls stay neat and clean while in use, and 
the cartons will do double duty in helping 
you to store finished tracings. In fact, some 
companies are rearranging their filing sys- 
tems by using Albanene cartons, which 
hold large numbers of rolled-up drawings 
and stack simply and neatly. 


Some Facts About Cloth 


vant cloth, think first of K&E 
[racing Cloth. Besides the K&E 
surface” with the superb 
idhesion and erasability for pencil, 
ng, K&E Phoenix has all the 

a water-resistant, chemical- 


it and won't discolor, become 
brittle or flake off the base. You can even 
clean both sides with a damp cloth, without 
worrying about moisture stains. 


And Some Tips On Erasing 


All K&E drafting media give you excellent 
erasability, but there’s a right way to erase 
on each one. On cloth and film, harsh, 
gritty erasers can destroy the surface. 
You'll get the best results with plastic 
erasers, such as the Richard Best “Tad” 
and the Eberhard Faber “Race Kleen.” 
Moisten them for removing ink and stub- 
born typing; use them as they are for re- 
moving pencil lines. Large areas of ink can 
be removed completely without damage by 
using a moist cloth and Bon Ami cleanser. 
On Albanene, electric erasing machines are 
fine if used with a soft eraser. 


The Choice is Up To You 


When it comes to selecting K&E paper, 
cloth or film for the job at hand, we have 
to leave the choice to you. We're not being 
indecisive .. . it’s just that you're the only 
one who knows the particular problem you 
have and which product solves it best. But 
remember... K&E has a complete line of 
paper, cloth and film...and only K&k 
puts a special “engineered surface” on all 
three media to provide a well-balanced, 
uniform surface suited to the base material. 
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(] K&E Herculene 
Name & Title_ 


Company & Address. 


1 
I 
I 
I 
I 
1 
I 
I 
i 
I 
L 


Circle 437 on Page 19 


KEUFFEL & ESSER CO., Dept. MD-12, Hoboken, N. J. 
Please send me more information and samples on the following: 


CC] K&E Albanene 


C K&E Phoenix 
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The OVER-RUNNING CLUTCH With 


OVER-RUNNING -INDEXING 


b= 7X OF . S_ i i OF 58 2 BC 


STANDARD CLUTCHES FOR 


ORIGINAL EQUIPMENT NEEDS 


Formsprag Clutches are used 
throughout industry, from business 
machines to aircraft, in bore sizes 
from 14" to 12”. Several informative 
bulletins available, including: 
“Design Considerations for High- 
Speed Over-running Clutches,”’ ‘“Ten 
Design Ideas”, “Seven Ways to 
Reduce Space and Costs’, plus the 
complete Formsprag catalog. Write 
for any one or all. 








The Formsprag clutch consists of a full 
complement of shaped sprags, or 
wedges, located between concentric 
inner and outer races. Power is trans- 
mitted from one race to the other by 
the wedging action of the sprags. Each 
sprag is so shaped that dimension AA 
is greater than BB. Rotation of one 
race in the “driving” direction causes 
the sprags to wedge, transmitting torque 
in full from one race to the other. 


MACHINE DESIGN 








Greatest Torque 
Per Inch — Per Ounce 


Modern power transmission design de- 
mands the utmost torque capacity in an 
absolute minimum of space. That’s why 
designers in every field specify Formsprag 
clutches . . . the modern way to transmit 
power on over-running, back-stopping 
and indexing applications. 

Along with highest possible torque 
capacity for its size and weight, every 
Formsprag clutch offers such additional 
benefits as internal simplicity (just four 
basic parts), no measurable backlash, 
light weight, compactness, extreme pre- 
cision and long, trouble-free life. Form- 
sprag’s exclusive, patented principle is 
unlimited in application, yet this full- 
complement sprag type clutch is extremely 
simple in design and operation. 

There is a size and model Formsprag 


++ + 


clutch for every application. Standard 
models include sleeve bearing, ball bear- 
ing, miniature, and large bore backstop 
types. These are shown in the current 
Formsprag catalog, complete with speci- 
fications, performance data and design 
suggestions. Ask your Formsprag dis- 
tributor, or write direct for your copy. 
For special applications, Formsprag en- 
gineers will recommend a modified stand- 
ard or design a special. Send details of 
your requirements. 


FORMSPRAG COMPANY 

23603 Hoover Road, Dept. 100 

Warren (Detroit), Michigan 

In Canada: Renold Chains Canada, Limited 
In United Kingdom: Renold Chains, Limited 


Distributors in Principal Cities 


ERNRISPRAG 
CLUTCHES 


FoR 








An expanding coil spring keeps the 
sprags in light contact with both inner 
and outer races. There is thus no lost 
motion, the driving torque being in- 
stantaneously transmitted between 
races. The Formsprag Clutch is so 
designed that it will transmit a greater 
torque in relation to its size and weight, 
than any other comparable type of 
clutch . . . specify Formsprag on over- 
running, back-stopping and indexing 
applications. 
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Forcing a ball or roller into a curved, 
wedged space is an old over-running 
clutch principle. The sprag is, in effect, 
a “roller’’ of increased diameter with 
greater contact surface in a given an- 
nular space. Formsprag Clutches engage 
at constantly changing contact points. 
Clutch life is prolonged and backlash 
eliminated. Also, with the inclined sur- 
faces discarded, more sprags can be 
inserted to increase torque capacity. 
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NWO-LOAD STARTS 


Specify Rawson Automatic Centrifugal 
Clutches and Clutch Couplings. They 
protect the prime mover, eliminate need 
for costly reduced voltage starting 
equipment, permit use of less expensive 
smaller motors to start high inertia 
loads. Completely automatic and en- 
tirely mechanical in operation. Rawson 
clutches provide full overload protec- 
tion, never need adjustment. Write for 
the new Rawson Clutch Catalog now. 
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Engineered by Tinnerman... 


3-way savings for Chrysler Corporation 
when one SPEED NUT’ replaced 5 parts 


Four parts eliminated... representative will discuss your problem, 
Parts cost reduced 40% arrange for the Analysis. He’s listed in your 


A bl t t 12% Yellow Pages under “Fasteners.” Or write to: 
ssembly costs cut 12%... 


208 LF = TINNERMAN PRODUCTS, ING. 
All these savings were accomplished when the _pept.12 » P.0. Box 6688 * Cleveland 1, Ohio 


Chrysler Corporation switched to a Tinnerman- 
engineered SpeeD Nut Brand Fastener devel- 
oped to hold car and truck window vents in TINNERMAN 
place. The all-spring-steel fastener serves as 
a friction brake to hold the vent at any 
desired position. 
You, too, can achieve savings like these on 
parts for your assemblies .. . a no-obligation 
Tinnerman Speep Nut Fastening Analysis will 


quickly locate the places. Your Tinnerman sales * 
. FASTEST THING IN FASTENINGS~ 


CANADA: Dominios Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Bundy Gmbli, Heidelberg. 
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can cut, bend, hammer, drill, shape, roll saw, snip 


SMALL PATTERN INLAND 4-WAY’ SAFETY PLATE 


You don't have to spend a penny for special equipment. With just the normal tools available in your plant 
you can work with Small Pattern Inland 4-WAY SAFETY PLATE—use it for dozens of maintenance jobs. 


Small Pattern 4-WAY SAFETY PLATE is only 18 gage, weighs only 2.4 pounds per square foot, yet has 
all the slip-resistant traction and safety features that has made regular 4-WAY SAFETY PLATE famous. 
Small Pattern 4-WAY costs less to use—less per square foot covered—than other similar materials. 


It’s tough, rugged, built for years of wear, yet it is light and flexible enough to carry wherever needed — 


work into any required form. Try it. It's firesafe, non-absorptive, easy to keep clean —the ideal material 
for fast, easy, low-cost maintenance use. 


a few of the waysyou can use light gage Safety Plate: AVAILABLE FROM YOUR STEEL SERVICE 


kick plates thresholds 
tool racks truck beds CENTER in 18 gage, cut to your = — 
wall covering resurfacing needs in widths up to 42” and AMERICAN STEEL 


treads on wood steps machines tool tables lengths up to 152” 

round or square column protectors covering over worn cement stairs ALi ay $8 
WAREHOUSE ASSN.) 
i 








4-WAY SAFETY PLATE INLAND STEEL COMPANY 


® Registered U.S. trademark 30 West Monroe Street, Chicago 3, Illinois 
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TWO NEW SPACE-SAVING, 





COST-SAVING 
WESTINGHOUSE 
PUSHBUTIONS 


Either of these two new pushbutton designs can replace three sep- 
arate units on your control panel! Save you up to 60 percent on 
panel space!! Save you 25 percent on initial cost!!! 









30th function as a start button, a stop button and an indicating 
light—all in one compact, oiltite selector unit! 

SELECT-O-LITE is a low-voltage release unit which is operated 
by a mere twist of the button—to on-off, start-stop—any combina- 
tion you desire. 

SELECT-O-PUSHLITE is a low-voltage protection device which 
operates only when the button is turned, then pressed—an added 
safety feature for critical operations. 

Select-O-Lite and Select-O-Pushlite are available from Westing- 
house—the same company that first brought you Pushlite and Push- 
To-Test pushbuttons. For detailed dimensions and ordering in- 
formation, please contact your nearby Westinghouse sales office. 
Or write: Westinghouse Electric Corporation, Standard Control 
Division, Beaver, Pennsylvania. J-30303 





you CAN BE SURE...1F ITS Westinghouse 
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Experience—the extra a//oy in Allegheny Stainless 
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ANTI-ICING DUCTS, made from Allegheny Lud- 
lum AM350, are designed to withstand temperatures 
to 700F and pressures to 200 psi. Wall thicknesses 
.025 in. to .187 in.; outside diameters, 1% to 4% in. 


made from Allegheny Ludlum precipitation-hardening stainless: 


Prop-jet’s anti-icing ducts 
take high heat and pressure in stride 


stainless grades, AM350 and AM355 resist corrosion and 
oxidation better than the hardenable grades (chromium 
martensitic) and only slightly less than the 18 and 8’s. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades. 


The anti-icing system of a new prop-jet airliner was designed 
to operate under high heat and pressure, yet the ducting 
had to be as light as possible. AM350 was specified. Both 
AM350 and AM355, Allegheny Ludlum’s precipitation- 
hardening stainless steels, have strength/weight ratios at 
600F five times greater than the usual aluminum aircraft 
alloy. In fact, AM350 and AM355 maintain high strength 
from room temperature up to 1000F. 

These space age metals have other properties highly 
desirable: excellent corrosion resistance, ease of fabrication, 
low temperature heat treatment, good resistance to stress 
corrosion. 

These features have been used to advantage in airframe 
structural members, airframe skins, pressure tanks, power 
plant components, high pressure ducting, nacelles and 
other missile and supersonic aircraft applications. 
availability: AM350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bars 
and wire. AM355, best suited for heavier sections, is avail- 
able commercially in forgings, forging billets, plates, bars 
and wire. 


corrosion resistance: Compared to the more familiar 


ALLEGHENY 


wesw 734! 
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simple heat treatment: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT): minus 100F for 
3 hrs plus 3 hrs at 850F. Alternate method is Double Aged 
(DA): 2 hrs at 1375F plus 2 hrs at 850F. 


easy fabrication: AM350 and AM355 can be spun, 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done . . . 180 degree bend over a 3T radius pin. 
Also AM350 can be dimpled in the SCT condition to 
insure accurate fit-up. 


For further information, see your A-L sales engineer or 
write for the booklet “Engineering Properties, AM350 and 
AM355.” Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Addtess Dept. MD-12 


MACHINE DESIGN 





“Full-round” design of Link-Belt 
LXS chain avoids stress raisers 


wa 
ROLLERS are accurately ma- 
chined for correct operat- 
ing clearances and free- 
rolling action 


a Dp 
| | 


SIDEBARS of selected steel have accurately ma- 
chined “full-round” pitch holes, which maintain 
firm, tight press fit of pins and bushings. 





FOR POWER TRANSMISSION, LXS chain FOR CONVEYING AND ELEVATING, LXS 
is generally supplied with offset sidebars. chain with straight sidebars and rollers 
Uniform stress distribution provides extra to meet varied operating conditions. A 
chain life and safe dependable operation. wide variety of attachments is available. 


“FULL-ROUND” PINS are made from a *“*FULL-ROUND" BUSHINGS are properly 
tough steel, specially treated for high hardened to shrug off shock, resist wear 
strength in shear . . . sized for controlled . . . accurately sized for controlled press 
press fit to prevent rotation in sidebars. fit to prevent rotation in sidebars. 











Greater live 
bearing area 
extends life 


Stress concentration points are 
eliminated in Link-Belt LXS 
chain! “Full-round” design 
avoids sharp corners which 
may be the starting points of 
chain failure . . . provides 
maximum live bearing area 
between pin, bushing and side- 
bars. As a result, stress is dis- 
tributed evenly . . . long chain 
life is assured under severe 
conditions. 

Pins and bushings of LXS 
chain are accurately sized... 
assuring controlled press fits, 
preventing rotation in side- 
bars. Similar accuracy in ma- 
chining of sidebars permits 
close control of pitch and 
proper chain length after as- 
sembly. 

Other long-life features of 
Link-Belt LXS chain include 
use of selected steels and con- 
trolled hardening of all parts. 
Both contribute to greater en- 
durance... greater uniformity. 





LXS chain has stamina required 


for long, heavy-duty conveyors 


i aoe oad 








Large, live bearing area makes 





. LXS chain ideal for exposed 

LXS drives stand drives and abrasive conditions 
such as found on this heavy 

1 rotating drum. Uniform dis- 

up to impact and tribution of load over ample 
. : bearing: area reduces cutting 
abrasive service action of abrasives . . . extends 


chain life. 


HEADQUARTERS for chains, 
sprockets and other Link-Belt 
conveying and mechanical 
power transmission products is 


your nearby Link-Belt office CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link- 
Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All Principal Cities. 
Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South 

Africa, Springs. Representatives Throughout the World. 14,741 
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With its exceptional strength 
and wear resistance, Link-Belt 
LXS chain can easily meet 
rugged conveying and elevat- 
ing requirements. Due to ac- 
curacy of pitch and attach- 
ment spacing, plus close 
matching of multiple strands, 
LXS has the added strength 
and wear life necessary for 
the extra-long conveyors so 
important to today’s highly 
mechanized industry. 
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SEEBURG STEREOPHONIC PHONOGRAPH 





IS ALWAYS NEW ? 


- 9-4 3 Se 


BRAND 


PLASTICS 


It continually appears in mew compounds and forms to meet 
new specifications. 


It encourages the creative talents of design engineers, 
architects and interior and industrial designers. 


You know the answer—BAKELITE Brand Plastics. 


And BAKELITE Brand Plastics almost invariably offer cost, 
production, and functional advantages as a plus! 


An example of the improvements in design made possible by 
BAKELITE Brand Plastics is shown at left. It is the first electronic 
brain, or memory unit, for music machines and jukeboxes. 

This assembly replaces the old electro-mechanical relay 

system of record selection and programming, which had moving 
parts that could wear out or fail. 


Whatever your design area, no matter how unusual the 
qualities you require for forming, strength, rigidity, 
flexibility, insulation, corrosion resistance—explore the 
proven advantages of BAKELITE Brand Plastics and Resins. 
The material that’s new all the time! 


Technical representatives with years of training and field 
experience are available to discuss your special design problems. 
Write Dept. LW-52D. 


UNION CARBIDE PLASTICS COMPANY 
Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Carbide Chemicals Company, Division of Union Carbide Canada Limited, Toronto 7 
The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC 
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... offering new freedom 
in design. ..and cost... 
and functional advantages ! 


BAKELITE Brand Polystyrene was chosen to en- 
case this domestic food waste disposer... another 
example of a plastic meeting exact specifications. 
Ease of molding was required for the graceful 
design, along with chemical inertness, resistance 
to heat, attractive color and luster, durability 
and high impact strength. Molded of BAKELITE 
Brand TMDB-5161 for Waste King Corp., Los 
Angeles, by Modern Plastic Co., Los Angeles, and 
Industrial Molding Corp., Culver City, Calif. 


BEARING PLATES and TERMINAL BOARDS 
of “‘BAKELITE’’ Brand Phenolic are important 
components in the new automatic memory unit 
shown on the left-hand page. Using miniature 
toroid cores made of powdered ferrite material, 
operation is similar to that of giant electronic 
brains. BAKELITE Brand Phenolic was chosen for 
its excellent electrical insulation properties, high 
temperature resistance, impact strength, and 
dimensional stability. Developed by The Seeburg 
Corporation, Chicago, with parts molded by 
Mayfair Molded Products, Schiller Park, Ill., and 
stampings by Fibre Fabricators and Spaulding 
Fibre Company, both of Chicago. 
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Vacuum-melted alloys make parts stronger... 





give them operational dependability and 


longer life. Can a General Electric vacuum-melted alloy solve a design problem for you? 


General Electric vacuum-melted alloys 


open vast new areas for mechanical design 


G-E alloys have remarkably improved 
mechanical properties . . . are consistently 
pure and easier to fabricate 


Notable advances in the design of aircraft propulsive 
systems have already been made possible by the devel- 
opment of vacuum-melted metals by the General Electric 
Company. And these better alloys can now make radical 
designs feasible in other mechanical fields. 

Melting metals in a near-perfect vacuum makes them 
cleaner, essentially free from inclusions, impurities, 
gases, and oxides. Entirely new metals can be alloyed 
that could not even be made by air melting methods. 

These superior properties of G-E vacuum-melted 
alloys include improved ductility, making otherwise un- 
workable metals easy to forge, weld or form; more 
uniform properties, giving operational reliability to 


machine components; and superior fatigue properties to 
give springs and diaphragms longer service life and con- 
sistent performance at high temperatures and stresses. 
And vacuum melting permits improvement in corrosion 
and oxidation resistant alloys because larger quantities 
of reactive metals can be used than is possible with air 
melting techniques. 

General Electric vacuum-melted alloys can now be 
designed and produced to exacting specifications with 
consistently predictable properties and dependable life. 
You can order them in sheets, bars, billets and forgings. 

Our metallurgical engineers are ready to help you 
select — or design — vacuum-melted alloys to meet your 
specifications. For more information — or the assistance 
of a G-E engineer — call or write: Metallurgical Products 
Department of General Electric Company, 11159 E. 8 
Mile Ave., Detroit 32, Michigan. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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MACHINE DESIGN 





Truare Rings Eliminate Parts and Machining, 
Speed Assembly, Reduce Manufacturing Costs 


Ring eliminates nut and threading, saves $365/M 


Sanborn Co., Waltham, Mass., 
uses a Waldes Truarc Series 
5555 Grip ring* to secure the 
idler gear assembly of its port- 
able electrocardiograph. The 
ring assures faultless gear per- 
formance necessary for diag- 
nostic accuracy, eliminates a 
nut and threading operation 
for savings of $365 per 1000 
units. 


2 standard rings replace 
4 special parts, save $170/M 

Sanymetal Products Co., Inc., Cleveland, 
O., uses a Series 5005 Self-locking ring 
and a Series 5103 Crescent® ring* to 
hold the escutcheon plate and handle of 
this doorlatch for toilet compartments. 
The two standard rings replace four ex- 
pensive chrome-plated brass parts for 
savings of $170 per 1000 units. 


Whatever you make, there’s a Waldes Truarc Ring designed 
to save you material, machining and labor costs, and to 
improve the functioning of your product. 

In Truarc, you get: 

Statistically Controlled Quality from raw materials to the 
finished product. Every step in manufacture watched and 
checked in Waldes’ own modern piant. 

Complete Selection: 36 functionally different types. As 
many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types available 


WALDES 
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RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. 


Ring saves parts, speeds assembly for savings of $260/M 


Fraser and Johnston Co., 
San Francisco, Calif., 
a Series 5555 Grip ring* to 
secure the fan shaft and 
speed assembly of its fur- 


uses 


nace blowers. The ring elim 
inates acollar and set screw 
for savings of $180/M on 
materials, $80/M on assem 
bly time—a total of $260 


per 1000 units. 


Ring replaces spring and washer; 
speeds assembly 50%, saves $15/M 


Allen-Bradiey Co., Milwau- 
kee, Wisc., uses a Series 
5139 Prong-Lock ring* to 
secure the adjustment knob 
of its pneumatic. timer 
Ring eliminates a costly 
coil spring and washer, 
simplifies a tough assem- 
bly operation. Cost saving: 
$15 per 1000 units. Assem- 
bly time saving: 50 


quickly from leading OEM distributors in 90 stocking points 
throughout the U.S. and Canada. 


Field Engineering Service: More than 30 engineering 
minded factory representatives and 700 field men are at 
your Call. 


Design and Engineering Service not only helps you select 
the proper type of ring for your purpose, but also helps you 
use it most efficiently. Send us your blueprints today 

let our Truarc engineers help you solve design, assembly 
and production problems... without obligation. Bz 


Waldes Kohinoor, Inc., Long Island City 1, N. Y. 


Please send me your new 24-page Catalog No. RR 
10-58 with descriptions and illustrations of the com 
plete line of Truarc retaining rings, pliers and acces 
sory tools and 80 typical applications. 

please print) 


My 
Ui 


/ 


Name_ 


/ 
/ 


ty 
al 


Title_ 
Company 


Business Address 


Consult the Yellow Pages of your Telephone Directory for name of 
Local Truarc Factory Representative and Authorized Distributor. 
Look under “Retaining Rings” or ‘“‘Rings, Retaining.” 

*Covered by one or more of the following patents: Nos. 2,382,948; 2,491,306; 2,574,034; 2,755,698 


if 
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©1958 Waldes Kohinoor, Inc. 
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Problem-Solving Products from Republic 


RESIST HEAT AND CORROSION, 
INCREASE STRENGTH/WEIGHT RATIOS 


CORROSION AND HEAT PROBLEMS were solved 
in this car heater with the help of Republic ENDURO“ 
Stainless Steel. The gasoline burning heater is manu- 
factured by South Wind Division of Stewart-Warner 
Corporation, Indianapolis, Indiana. 

The unit is equipped with its own spark plug and 
fuel pump which ties into the car’s gas line just ahead 
of the regular fuel pump. The spark plug ignites the 
gasoline which burns with a continuous flame for 
regulated periods of time. Thermostatically controlled 
and rated at 30,000 BTU’s, the heater will deliver warm 
air in five seconds and 180° temperatures in 30 seconds. 

ENDURO Stainless Steel, Type 430, was selected for 
the combustion chamber and surrounding housing 


74 


SPARK PLUS 


Ueumwer “EXHAUST 


CUTAWAY VIEW 


because of its low thermal expansion and resistance 
to corrosion and oxidation at high temperatures 
(up to 1400°F). 

Still another advantage of ENDURO, Type 430, is that 
it can be readily formed into desired shapes by rolling, 
bending, pressing, drawing, etc. Its properly prepared 
surface shows good resistance to atmospheric attack 
and tarnishing which accounts for its widespread 
use as molding and decorative trim sections. 

Type 430 is but one of more than 35 standard types 
of stainless steel produced by Republic. Our metal- 
lurgists and engineers are always available to work 
with you in selection, application and processing. 
Just mail the coupon. There is no obligation. 


MACHINE DESIGN 





FOR MAXIMUM SUPPORT, National Seating Company uses 
Republic ELECTRUNITE” Mechanical Tubing in their “cradle re- 
cline” passenger seats. The seat is mounted on 1” O.D. square 
ELECTRUNITE, bent to a 45° angle for styling. High ductility and 
superior strength-to-weight ratio of ELECTRUNITE make this 
operation possible. Rear legs are of 2” x 14-gage round 
tubing. Besides structural and ornamental advantages, steel 
tubing eliminates the danger of accidents caused by sharp- 
edged structural members. Send coupon for complete details 
on ELECTRUNITE. 
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CUTSTANDING CORROSION-RESISTANCE 

even after deep-drawing is provided by 

Republic Continuous Galvanized Steel. 

Under the toughest manufacturing condi- 
tions the zinc coating will not crack, flake or peel in any forming 
operation permitted by the base metal. That's why Mackenzie 
Muffler Company, Inc. uses it in fabricating mufflers for cars, 
trucks and tractors. Republic Continuous Galvanized cuts manufac- 
turing costs, too. It eliminates costly hot dip operations. Permits 
continuous uninterrupted production. Available in a wide range of 
sizes, gages and grades in sheets or coils. Mail the coupon for 
complete facts. 


EXCEPTIONALLY HIGH STRENGTH-TO-WEIGHT RATIOS plus resist- 
ance to fatigue, stress, shock and impact are values of Republic 
Alloy Steels that equipment builders have been relying on for 
years. Engineers and metallurgists of the Adams Division, LeTour- 
neau-Westinghouse Company, for example, spent thousands of 
hours on research and testing of all types of steels to find one that 
would reduce ultimate fatigue to an absolute minimum in the drive 
axle of their "660" Motor Grader. They selected Republic Hot 
Rolled 4340 Alloy Steel. This fine steel not only resists fatigue, but 
also is able to take high torque without a permanent set. Specify 
Republic Alloy Steels where strength and toughness must resist 
heavy-duty roughness. Our metallurgists will help you. 


REPUBLIC STEEL CORPORATION 
DEPT. MD-5124-R 


1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 
Have a metallurgist call: [ Stainless [ Alloy 
Send more information on: 

0 ENDURO Stainless Steel 

0 ELECTRUNITE Mechanical Tubing 

0 Continuous Galvanized Steel [1 Alloy Steels 
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Cronaflex 


TRADEMARK 


Matted on both sides, accepts pencil and ink, erases easily 





| en 


The matte surface of CRONAFLEX Engineering 
Reproduction Films has been designed speci- 
fically for drafting. Additions and changes 
can be made on these “second originals” 
with remarkable ease. The abrasive action is 
balanced to give sufficient “tooth” for all 
standard grades of pencils and conventional 
drawing India or acetate inks. Lines drawn 
on CRONAFLEX are sharp, not ragged. 

Pencil or ink lines may be removed by 
erasure or with moist swabs. Photographic 
lines can be removed with commercial eradi- 
cators, then redrawn on either side of the film. 


REG. u. 5. paT.OFF. 


\ cowtacton 


-best drafting surface 


CRONAFLEX “second originals” made from 
your drawings are durable. They can be used 
to make literally hundreds of copies on direct 
reproduction machines. These intermediates 
will not print kink marks and will withstand 
high temperatures. 


* * * 


For more information on this new line, ask 
your Du Pont Technical Representative, or 
write: E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 98, 
Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto. 


This adverti was prepared exclusively by Phototypogrophy 





Better Things for Better Living . . . through Chemistry 
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Claymont’s new Fabrications Shop is completely equipped to produce large industria! and 
structural weldments, as well as job-shop steel plate fabrications of all kinds. Integrated 


facilities make Claymonta reliable source of quality steel plate and plate products for industry. 


CcCLAYM™MONT 
FABRICATED STEEL PRODUCTS 


CHECK CLAYMONT FOR-—Alloy Steel Plates + Carbon Steel Plates - Stainiess-Clad Stee! Plates 
High Strength Low Alloy Steel Plates + CFal Lectro-Clad Nickel Plated Steel Plates + Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Stee! Products 
Large Diameter Weided Stee! Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 
Plant at Claymont, Delaware + Sales Offices in all Key Cities 





McGILL canmrog’ 
bearings cost less to increase 
efficiency of cam follower, guide 
and support roller applications 


Using CAMROL CF and Cyr (cam yoke roller) bearings eliminates 
the inconvenience of obtaining and processing component 
parts for built up followers. It costs less to select the 

proper size CAMROL bearing from stock than machine and 
assemble loose bolts, bushings, bearings, and snap rings. 


CAMROL bearings are engineered and precision built to carry 
heavier loads with greater accuracy and alignment. An 

extra heavy outer race with full roller complement on a flanged 
stud (or inner for Cyr) offers high load and shock capacity. 
Smooth, dependable action with low starting friction is 
assured through longer machine life. Available sealed also. 


BEARING TIPS 
by McGill 


Improved performance, reduced 
friction and greater accuracy 
as ram guides in huge welder 


The long ram stroke and large diameter 
welding wheel impose severe requirements 
on the CAMROL equipped ram guiding device 
of this resistance seam welder manufactured 
by the TAYLOR-WINFIELD CORPORATION. 
The CAMROLS provide 
greater accuracy with less 
friction than was expe- 
rienced with a round ram 
and bushing type bear- 
ing formerly used. Lubri- 
cation is simplified, 
maintenance reduced 
and performance is 
excellent. 
The welder has a throat 
depth of 84” and a 12” 
vertical stroke of the up- 
per ram carrying the 
large diameter welding 


CAMROL® bearings 
take severe impact 
loads in hydraulic 
snubbing hooks 


CAMROL CF bearings are 
used as hook positioner 
rollers in BYRON JACKSON 
HYDRAPLEX HOOKS. These 
heavy-duty (100-150 ton ca- 
pacities) hooks are used in 
oil well drilling work. The 
hook positioner mechanism 
includes CAMROL cam fol- 
lowers that travel ona 
hardened cam track when 
the load is released to re- 


a 


“Ease of assembly and smooth operation in 
electrolimit continuous gage 


PRATT & WHITNEY CO., INC., manufac- 
turers of the ELECTROLIMIT CONTINUOUS @ 
GAGE shown here have cut costs through Fa 
the elimination of built up followers re- 
quiring ball bearings, shafts, spacers and 
milling slots by using sealed CAMROL 
bearings. They are prelubricated and 
protected. The CAMROL bearings which 

travel along a vertical cross slide rail, 


provide smooth, easy action as the gage 
slides onto strip material running 
through the mill. No bearing replace- 
ment reported in over 10 years. 


engineered electrical products — 


turn the hook to its original 
position. The CAMROL bear- 
ings take severe impact loads 


in the thousands of pounds. 
4 


SEND FOR CATALOG No. 52-A 


t= em : Le MULTIROL — GUIDEROL — CAMROL 
precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV., 200 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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MACHINE DESIGN 
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(Armstrong FRICTION MATERIALS... & 


eliminate clutch failure 
under severe operating conditions 


Road races and cross-country endurance runs are 
severe tests for all the components of a motorcycle and 
particularly for the clutch facings. 

The Triumph motorcycle clutch shown above has to 
engage quickly at speed differentials as high as 4,000 
rpm, at full throttle, as many as 20 times a minute. At 
top speed, the motor develops 45 to 50 hp. The clutch 
plates are splash lubricated with oil at ambient tem- 
peratures of 250° F. 

In testing materials to find one that could stand up 
under these conditions, Triumph engineers selected 
Armstrong NC-733. This cork-rubber facing engaged 
almost instantaneously, even when soaked with oil, 


reducing the heat generated by excessive slippage. 
A faster engagement also gave Triumph a competitive 
speed advantage by cutting seconds off shifting time. 
By making Armstrong NC-733 the standard material 
for all heavy-duty clutches, Triumph has now elimi- 
nated burned facings and resulting clutch failure. 
Whatever your application for resilient friction ma- 
terials, you'll find the right facing for your require- 
ments among the many in the Armstrong line. 
Send for informative booklet 
A new booklet describing our full line of resilient facings has 
just been published. Write today for your copy of “Armstrong 


Resilient Friction Materials.” Armstrong Cork Company, In 
dustrial Division, 7212 Dean Street, Lancaster, Pennsylvania 


(Armstrong RESILIENT FRICTION MATERIALS 
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New Age-hardenable Titanium Alloys Offer 
Up to 220,000 psi Tensile Strength and Easier 
Formability for 600 to 1,000 F Applications 


Three new age-hardenable titanium alloys may prove 
to be the solution to many of the strength-weight and 
temperature problems encountered in designing ad- 
vanced aircraft and missiles. They may also prove 
extremely economical for such applications. 


All three offer much higher strengths than other 
titanium alloys — and have the light weight and cor- 
rosion resistance typical of titanium alloys. Further- 
more, they are readily FORMAGEABLE* — capable of 
being formed in the solution-treated or “soft” con- 
dition and then strengthened by simple thermal aging 
techniques. Each is now in pilot production and avail- 
able in limited quantities of mill products. 


First Age-hardenable All-beta Ti Alloy 


Crucible B-120VCA is the first useful titanium 
alloy with an all-beta (high temperature) structure. 
It has both the highest strength and best formability 
of any titanium-base alloy. 


This alloy’s composition (18%V-11%Cr-3%Al) en- 
ables its structure to stay all-beta during forming 
and/or during slow cooling, and to age to high 
strength levels at temperatures where distortion is 
not a problem. 


B-120VCA has a unique combination of proper- 
ties. Room temperature strengths of 200,000 to 
250,000 psi have been obtained. On a strength-weight 
basis this is the highest strength of any available 
structural material. In short-time elevated tempera- 
ture tensile tests (1-2 minutes), it offers a decided 
strength-weight advantage over alternate materials 
at temperatures up to at least 1,000 F. Under creep 
conditions, for very long periods of time, it enjoys a 
strength-weight advantage up to at least 600 F. 
Beyond this limit, the other Crucible FORMAGEABLE 
titanium alloys are recommended. 


B-120VCA is ductile-weldable, cold-headable, and 
has great and deep hardenability. Because of this 
formability, it should prove suitable for applications 
such as aircraft skins, stiffeners and other primary 
structural shapes, and for missile pressure tanks, 


rocket motor cases and structural members. Prelimi- 
nary tests indicate it may prove unequalled as a con- 
struction material for honeycomb assemblies. Because 


STRENGTH-WEIGHT COMPARISON OF FORMAGEABLE 
CRUCIBLE TITANIUM ALLOYS VS PH STEELS AND OTHERS 
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it is so easy to cold-head, it has a large potential in 
such items as rivets. 


Alpha-beta Titanium-base Alloys 


Crucible C-105VA is an alph-beta titanium-base ma- 
terial which also is FORMAGEABLE. Its 16% vanadium 
content stabilizes a sufficient amount of the beta 
phase for good age-hardenable response; the 2.5% Al 
content improves the alloy’s elevated temperature 
properties. 


C-105VA resolves two conflicting requirements for 
aircraft sheet material. It is soft, ductile and easily 
formed in the solution-quenched condition. Because 
the formed parts can be aged subsequently at moder- 
ate temperatures, parts made of C-105VA can pos- 
sess high strengths at temperatures up to 800 F for 
long periods of time. 


MACHINE DESIGN 





* age-hardenable titanium alloys 
* tool steels in production parts 
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This third alloy, C-115 AMoV (4%AIl-3%Mo-1%V), 
also shows considerable promise for aircraft sheet 
applications. It is age-hardenable to higher strengths 
than C-105VA with only slight sacrifice in forming 
characteristics. 


Considerable data on the properties and fabricat- 
ing qualities of all three alloys have been assembled 
by Crucible’s Titanium Division. For data sheets and 
additional information, send the coupon. 


Tool Steels Replace 
Standard Alloys 
for Production Parts 


As design and metallurgical engineers require ma- 
terials with improved properties or greater uniform- 
ity, they are turning more to the use of tool steel for 
production parts. Here are three good examples: 


1. Vanes in the hydraulic system that actuates the 
automatic steering mechanism on cars are made of 
Crucible REX® M-2 high speed steel. REX M-2 com- 
bines the abrasion resistance necessary for minimum 
wear with the impact resistance needed for long life 
and safety. The manufacturer experimented with 
numerous other steels, but high speed steel lasted 
longer than any other type tested. 


2. Actuator bars for a nationally-known calculator 
are now being produced of Crucible KETOS® —a low- 
priced AISI Type Ol alloy tool steel — because the 
thin, close-tolerance contact edges withstood over 
4-million high speed blows in a life test. No other 
steel has lasted more than 1-million cycles before 
chipping and failing. 


3. Cylinder block for a fast acting, aircraft 
hydraulic pump made of Crucible Chrome tool steel. 
Pump operates at temperatures up to 500 F, pres- 
sures to 5,000 psi. Tool steel was selected over a 
standard AISI alloy because of its high degree of 
cleanliness, uniform response to heat treatment, and 
controlled hardenability. Furthermore, because tool 
steel practices are employed in making it, the steel 
more consistently meets the critical mechanical and 
physical properties required in this application. 
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For data sheets on these and all other Crucible tool 
steels — send the coupon. 


High Boron Stainless Steels 
Made Possible 
by Vacuum Melting 


Type 304 stainless steel with boron has proved to be 
an excellent material for nuclear equipment, because 
the boron readily absorbs neutrons. By increasing 
the boron content, valuable weight and thickness re- 
ductions can be made in reactor shielding and control 
rods. 


Unfortunately, conventionally melted borated 304 
becomes “hot short” — virtually impossible to work 
if the boron content exceeds 1%. Vacuum melting has 
provided the answer to this problem. Vacuum-melted 
304 stainless is readily workable when the boron con- 
tent goes up to 2% or even higher. 


Vacuum melting the alloy also provides closer con- 
trol of the composition, because only pure materials 
are used. So, undesirable elements such as cobalt - 
which becomes radioactive upon bombardment — can 
be kept to a minimum. In fact, vacuum-melted Type 
304 stainless can be supplied with less than .001% 
cobalt. 


For additional information on vacuum-melted 
steels — send the coupon. 


CRUCIBLE STEEL COMPANY OF AMERICA 
Dept. ELO7, The Oliver Building 

Mellon Square, Pittsburgh 22, Po 
Gentlemen 


Please send me the following 


STEEL COMPANY OF AMERICA 
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Pick the right tietion materiale — 
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It’s in Johns-Manville’s handy 
new Friction Materials Selector 


Waex YOU ENCOUNTER a de- 
sign problem that involves the 
control of motion, you'll find 
this new, ready-reference book 
about Johns-Manville Friction 
Materials a big help. Its sixteen 
pages are loaded with specific 
design data, presented in simpli- 
fied table form, that you'll find conven- 
ient, accurate and easy to use. 


Whether you require a disc, cone, 
band, block or lining—for application 
in wet or dry service, heavy or light 


CE OF 


ae 


OP. 2! 
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duty, slow or high speed operation, light 
or heavy pressure—this book will give 
you performance characteristics, avail- 
able sizes and shapes, dimension data 
and tolerances. 


Whatever your problem dealing with 
the control of motion the J-M Friction 
Material specialist . . . backed by un- 
matched J-M Research facilities . . . is 
at your service. Write Johns-Manville, 
Box 14, New York 16, N.Y., for your free 
copy of the Friction Materials Guide— 
FM35A. In Canada, Port Credit, Ont. 


j xs PAT £ 


wre" 


s-Manville quhio/ FRICTION MATERIALS | 
_ Py eee> 
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VICKER » OIL HYDRAULICS 


BUILT AROUND THE WORLD 


Mickers 
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© _Micwens — THESE NAMEPLATES 


~ 


RE SEO ons erty ro MEAN WORLD-WIDE 
AVAILABILITY .OF SERVICE, 

PARTS AND UNITS OF 

When you use Vickers hydraulics, you can send your rote) t-ji-wa theme ley-V Mb m4 


machinery almost anywhere in the free world with assur- 
ance that consistent quality service units will be available. 
Vickers manufacturing facilities, as indicated by the name- 
plates above, are strategically located convenient to indus- 
trial centers around the world. Vickers consistent quality and 
parts interchangeability are maintained through a systematic FOR FURTHER INFORMATION 
program of inspection and test by the parent organization. PLEASE WRITE FOR BULLETIN 5500 
Any component built in one plant will be compatible with VICKERS INCORPORATED 
components and systems from all other plants. Division of Sperry Rand Corporation 
These are added advantages to you when you specify INTERNATIONAL DIVISION 
Vickers hydraulics on your machinery for export or for Administrative & Engineering Center 


: , it 32, Michi 
your machinery built overseas. eat ecteas 


Manufacturing, Sales and Service in: AUSTRALIA « CANADA « ENGLAND + GERMANY e JAPAN « UNITED STATES 
Sales and Service in: BELGIUM « BRAZIL « DENMARK « FINLAND « FRANCE « HAWAII « ITALY » NEW ZEALAND « NORWAY « SOUTH AFRICA « SPAIN « 
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O Corrosion rate less than 20 mpy (@) Avoid chlorides 
[_] Corrosion rate from 20 to 50 mpy (Cf) Acid free 


X Corrosion rate greater than 50m py 


Corrosion data taken 


from Metals Handbook 


The best single answer to most corrosion 
problems - /arpenter Stainless No. 20* 


Carpenter Stainless No. 20 is your lowest cost way 
to control the most severe corrosive conditions. It’s 
available in sheet, plate, bar, forging billets, forg- 
ings, tubing and pipe through your local distributor. 
And Carpenter Stainless No. 20 simplifies inventory 
problems. You don’t need duplicate stocks of 
other proaucts . . . one stock of Carpenter Stainless 
No. 20 will put an end to most corrosion problems. 
Order now from the ‘‘House of Corrosion Control’’. 
Complete technical data and job performance re- 
ports are yours for the asking. Write on your 
company letterhead to The Carpenter Steel Com- 
pany, Alloy Tube Division, Union, N. J. 


your master key 
to cost-saving 
corrosion control 


stainless no. 20 


available through representatives and distributors in over 40 cities... coast to coast 
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CLARE Service 


which can solve your Wiring Problems 


If your present policy is to buy separate relays 
and switches and perform the necessary wiring 
yourself, you can benefit from our new, complete 
wiring service. 

From the smallest bench unit to large rack- 
type cabinets, CLARE can offer packaged wired 
assemblies to meet your exact requirements. 
We can build to your specifications, or construct 
assemblies from our own stock of bases, con- 
nectors, plugs, and other components. 

With the opening of our new plant in Fair- 
view, N. C., we now have the capacity to handle 
any wiring project. Our experience in the care 
and treatment of precision relays and switches 


{ 
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is your assurance of familiar CLARE quality. We 
have developed our own versatile tooling to 
provide an economical service. 

As a result, we can deliver to you wired as- 
semblies which are fully tested and which ad- 
here to the highest standards of quality—and 
we can do this more economically than you could 
do it yourself. 

Why not let us show you how you can fit this 
special service into your own operation? Call or 
write: C. P. Clare & Co., 3101 Pratt Blvd., 
Chicago 45, Illinois. In Canada: C. P. Clare 
Canada Ltd., 2700 Jane Street, Toronto 15. 
Cable Address: CLARELAY 


CLARE RELAYS 


FIRST in the industrial field 





Another new fastener idea by Parker-Kalon 


Screws on the floor mean trouble at your door! Ordinary 
fasteners when used in the assembly of thin gage metal 
sheets, often spin or slip—result in work stoppages, 
salvaging operations, higher production costs. 

Now you can substantially reduce waste motion, 
rejects and lost time, with Parker-Kalon’s new 
“Hi-thred” Self-tapping Screw the new fastener 
that grips securely without spinning or slipping ... even 
in very thin gage metal sheets. 


at Work! 


wie Self-tapping Screws 


= PARKER-KALON “Hi-thred’”’ 


Developed by P-K‘s research team, the revolutionary 
‘**Hi-thred”’ is THREADED FULL TO THE HEAD— WITH THE 
LAST THREAD ACTUALLY TERMINATING IN AN ANNULAR 
ORIFICE IN THE HEAD ITSELF! 

For samples, see your nearby Industrial Distributor. 
“*Hi-thred’’ fasteners are available in production quan- 
tities at no increase in price in Types “‘A”’ and ‘“‘Z’’ in 
non-countersunk head styles, in either Slotted or 
Phillips Recessed Heads. 

| 


Pat. Pending 


ROL 


Sold everywhere through leading Industrial Supply Distributors 
PARKER-KALON DIVISION, General American Transportation Corporation, Clifton, New Jersey 
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PILOT MANIFOLD 
« for direct control of small devices or 
remote control of larger valves. Eliminates 
need for separate sub-bases. 2, 3, 4, 5 

or more stations. 

gfe tr 


+e on 


1/4 IN. SPEED KING PLUG-IN MANIFOLD 
¢ features speedy installation and maintenance 

« plug-in mounting of pilots and 

valves + built-in connectors 

+ 2, 3 or more stations. 


3/8 IN. SPEED 
KING MANIFOLD 


adaptable to 


$ piping and 
ing (ador, mate 
rial costs during 
assemodiy and in 


service. 2, 3 or 


more stations 


3/4 IN. SPEED 

KING MANIFOLD 

+ high flow capacity 
for control of larger 
cylinders and 

similar devices. Combines 
neat appearance with lower 


costs. 2, 3 or more stations 


SPEED KING DECELERATION 
MANIFOLD .« designed for controlling 


large Coudle-acting cylinders requiring 


shionir 


turn stroke 


simplify piping... cut installation and maintenance costs... 


use VALVAIR MANIFOLDS 
... sizes and types for every application 


Save space... save assembly time... save on Easy unit replacement speeds in-service mainte- 
piping and wiring material costs...improvemachine nance, too. . . slashes machine down-time. Manifold 
appearance .. . up-grade reliability by eliminat- sizes range from 1/4 to 1 inch NPT...in types and 
ing unnecessary connections... specify Valvair combinations exactly suited to your requirements. 
manifold mounting for your multiple control valve Valvair Corporation, 454 Morgan Ave., Akron 
installations. 11, Ohio. AA.1906 

economical multiple mounting 
common inlet and exhaust ports 


_— bench wiring reduces installation time 4 
gr ha manifolds can be ganged to mount Ame 


in the 


‘Yellow Pages’ 
Compore 2, 3, 4 3, 6 or more valves f 
ond you'll “hi, 


sia SALES AND SERVICE FROM LOCAL STOCK ~ 


Representatives in principal cities 


ry 
a Val r throughout the world 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 
Plants in Akron, Ohio; Canton, Pennsylvania; Birmingham, England; Amersfoort, Holland 
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REPRESENTATIVES 


From 1 set 
of die castings Brumberger makes 
2 different products 


} 


CASE HISTORIES FROM 
MT. VERNON FILES 


If you like to project color transparencies, these two 
new automatic Brumberger* 35 mm, low silhouette, 
slide projectors will dazzle you. They are priced much 
lower than other automatic projectors and eliminate 
the additional expense of slide magazines and extra 
carrying case. 

These are fine examples of keen engineering per- 
ception, for all the inherent advantages of die casting 
have been applied with those of metal stampings and 
plastics to produce competitively priced photographic 
products of outstanding eye appeal and performance. 

As you can see, these aluminum die castings are in- 
tricate. All the necessary slots, channels, pins, gratings, 
bosses, holes, compartments, handle holes and various 
recesses are incorporated into the shells so that simple, 
rapid assembly and minimum finishing operations of 
the final product result 

Heat from the projection lamp will not warp or 
weaken the castings, and correct alignment of the op- 
tical system is maintained at all times by the thin but 
rigid, lightweight sections. For Brumberger, die cast- 
ing has proved to be a supremely advantageous manu- 
facturing method. 


BIRMINGHAM, ALA.: Mr. |. B. Armstrong, Jr., P. 0. Box 2244 
BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St. 
CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Box 55, R.R. No. 1 


SALES 


More than that, Brumberger has made full use of 
Mt. Vernons’ complete four-fold service: coordinated 
designing, die making, casting and machining facilities 
all under one roof in 200,000 square feet of manufac- 
turing space. 

And when you plan to make a better product at 
lower cost by resorting to die castings, we can also 
give you invaluable help. Just call in your nearest 
Mt. Vernon sales representative for fast service. 

*Brumberger — Brooklyn, N. Y. 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD, CONWECTEIECUT 


is 
QUINCY, MASS.; Mr. Edmund W. Libby, 91 Merrymount Rd. 
ROCHESTER, W. Y.: Mr. William Sauers, 101 Briarcliff Rd. 


SKANEATELES, N. Y.: Mr. Jerome J. Theobald, 9 E. Genesee St. 


STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
VALLEY FORGE, PA.: Mr. G. T. McMaster, P.O. Box 115 


PITTSBURGH, PA.: Mr. Andrew W. Anderson, 300 Pasadena Drive So. 
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because we can’t buy them 


.. IT’S AS SIMPLE 


AS THAT...AND 
THEY COST NO 
MORE THAN 


OTHER SWITCHES 


SWAP- LOCK 


‘ a 
LIMIT SWITCHES. 
A full line, originally de- 
signed for machine tool 
applications but now used 
wherever the highest reli- 
ability factors are required. 
Bulletin EM-51. 
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SOLENOIDS. A full 
line of standard and custom 
units for AC or DC. Push 
or pull types with capaci- 
ties up to 25 lbs. Bulletin 
EM-52A. 


We had to build Gold-N-Ring Control Switches to meet our own 
high reliability specifications . . . our reputation was a part of 
this important fact. We’re machine tool builders. We can’t 
afford to be responsible for costly down-time on important 
capital investment equipment due to inferior control switches. 
That’s why we build them like precise machine tools . . . and 
why it will pay you to check with us. 

A wide range of basic units meets practically every need... 
as well as completely assembled stations in 1 to 4 button sizes 
to meet your electrical specifications. Ask our representative to 
call, or send for Bulletin ECS-56 . . . the complete selection 
and ordering guide. 


ELECTRICAL MANUFACTURING DIVISION 


THE NATIONAL 
ACME COMPANY 

188 E. 13ist STREET 
CLEVELAND 8, OHIO 
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Engineering With Rubber 
For Improved Performance 


These examples show how Dayton molded product engineers 
are working with mechanical designers to help them achieve 
new product performance standards. Pre-engineered in com- 
binations of tension, compression and shear for exact deflection 
requirements, these quality Dayton molded products replace 
metal-to-metal parts . . . eliminating grease fittings, reducing 
metal wear and maintenance problems, simplifying assembly, 


and giving long service 


Rubber tire in this flexible coupling is held by flanges 
and clamp rings . . . cushions shock loads, reduces torsional 
vibration, and accommodates angular and parallel misalign- 
ment and end float. A transverse split is molded into the tire, 
permitting replacement without disturbing the shafts. No lubri- 


cation is required 


THE DAYTON RUBBER CO., Molded Products Sales Div. 
Three Rivers, Michigan 


I have a design requirement and would like to talk more 
about it with one of your sales engineers. 


Name 





Company 





Address 





City & State 
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Rubber-to-metal bushing, bonded for life to its inner 
metal by the quality Dayton process, accommodates torsional 
and angular motion at the radius rod ends. It provides a flexible 
pivot joint, eliminating metal wear and lubrication, absorbing 
shock, noise and vibration. With extreme radial stiffness and 
maximum torsional flexibility, this bushing is easy to install 
and can be positioned exactly. 


Engineered rubber is the answer to your needs in vibration, 
noise and shock control . . . inherent misalignment of me- 


chanical elements . . . simplifyifig assembly problems . . . and 


reducing maintenance costs. Dayton has design and production 
facilities to give you complete service from blueprint to finished 
product. Consult our molded product specialists. 


RUBBER RUBBER-TO-METAL 


Dayton Rubber 


MOLDED PRODUCTS SALES DIV., Three Rivers, Mich. 


RUBBER: TO- FABRIC 


BRANCH SALES OFFICES IN: Dayton, Ohio «+ Detroit, Michigan 
Hillside, New Jersey + Atlanta, Georgia * Chicago, Illinois 


Dallas, Texas + Los Angeles, California 
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New 400-Cycle 
POWER 





PACKAGE! 


UNIT-MOUNTED 


@ Motor 
@ Inductor-Alternator 
@ Regulation 


Motor-Generator Sets by 


STAR-KIMBLE 
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THE PACKAGE: 


© A single compact unit. Motor, alternator and controls 
built in one easily installed, space-saving construction. 


THE MOTOR: 
© 220/440 volts, 60 cps, 3 phase. 


THE INDUCTOR-ALTERNATOR: 


© Wide choice of outputs. Power range: Made in 1.5, 3, 
5, 7.5 and 10 kw ratings at .8 power factor and with 
voltages of 120/208, 3 phase; 220/440 volt, 3 phase; 
115/230 volt, single phase. Standard frequency 400 
cps; other frequencies can be supplied. 


Close voltage regulation. Plus or minus 2%. (Plus or 
minus %2% can be furnished with special magnetic 
amplifier control). 


Low maintenance. No commutators, slip rings or rotor 
windings. 


®@ Low radio noise and harmonic content. 


THE CONTROLS: 


® Voltage regulator—fast-acting automatic. Provision is 
made for adjusting voltage above and below normal 
values. 


TYPICAL APPLICATIONS: 

@ Flight Simulators. 

© Computers 

@ Aircraft Ground Support Equipment 
@ High-Frequency Machine Tools 


The machine illustrated above is a 3 kw unit with many 
special design features not normally needed but indica- 
tive of variations available in this series of machines. 


Write for complete information on standard designs—or 
outline your specific requirements for prompt attention 
by our Engineering Department. 


ELECTRICAL DIVISION 


including the STAR-KIMBLE product line 


"SAFETY INDUSTRIES, iN C. omy 


PLO. BOR 904. * FEL 


ENTOLETER DIVISION 
ELECTRICAL DIVISION 


AUTOMATIC TIMING & CONTROLS, INC. 
SAFETY RAILWAY SERVICE CORPORATION 
INTERPROVINCIAL SAFETY INDUSTRIES LTD. 


UNiversity 5-317] e NEW HAVEN 4, CONN. 


LIGHTING DIVISION CG 
THE HOWE SCALE COMPANY 4 : 


Generators ® Disk Brakes ® Special Motor{Generator Sets and Control Packages 





Your car is about 70 pct sheet steel 


The biggest safety feature of today’s automobile is 
the rugged strength of the sheet steel in its frame 
and body. Yet rigid and tough as sheet steel is, it is 
also amazingly plastic. Between the dies of a press it 
literally flows. Fenders, bumpers, decks conform 
precisely to the designer’s dream. One giant punch, 
and a rugged, one-piece roof panel emerges, ready 
for the assembly line. 

Thousands of tons of Bethlehem hot-rolled and 
cold-rolled steel sheets go into parts, components 


and sub-assemblies of American automobiles. Beth- 
lehem sheets are as uniform and as finely made as 
any on the market. 

If you work with sheets, perhaps we can help you 
turn a problem into a profit. For prices and deliveries, 
just get in touch with the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 


Corporation. Export Distributor: Bethlehem Stee! Export Corporation. 


BETHLEHEM STEEL 
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BRUSHES 


help give BLACK & DECKER 
INDUSTRIAL TOOLS 

power, long life, 
maintenance-free service 


For more than forty years Black & Decker electric tools have 
been recognized by users as the most dependable and adequate 
tools of their kind. This reputation has been earned through 
rigid quality control, intensive research, testing and design 


engineering. To help make these tools first in performance and 


oes er = sie quality the world over, Black & Decker specify 


USG motor brushes. (Some of the industrial electric tool 
#63 Heavy Duty , : ; 
Portable Saw applications are pictured here.) 


> United States Graphite Company (USG) brushes are giving 
ps excellent service not only in Black & Decker products, but also 
in hundreds of installations, large and small, throughout 


i I. i i wered unit ar 
teavy Duty industry. Because the brushes in any electric powere t are 


a re so vital to the long life, power and maintenance-free 


service of that unit, it pays to specify USG brushes 
of carbon, carbon-graphite, electro-graphite, graphite, 


metal graphite or silver graphite. 


Write for catalog B-56 and the USG 
grade list. Most of the information 
necessary to design engineers is con- 
tained in these two books. 

5” Portable Grinder 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 7, MICHIGAN 
GRAPHITAR® carBon-Grapnite © GRAMIX® powpeRED METAL PARTS @MEXICAN® crapnite ‘dicot BRUSHES 
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ELECTRO-CLUTCHES 


NO ADJUSTING 


Get instant speed and feed changes for your machines without need 
for periodic checking and adjusting ‘of clutches or gradual loss of 
torque. This is how: insist on genuine I-T-E Electro-Clutches. 


No air gap. The patented closed magnetic circuit passing directly 
through the laminations provides tremendous torque in small space 
without need for maintaining precision air gaps. So the I-T-E 
Electro-Clutch goes right on giving uniform, troublefree clutch- 
ing year in and year out. 


More for your money. I-T-E Electro-Clutches are designed to 
operate in an oil bath. They can go right into your transmission 
box—often without altering dimensions. All-steel laminations out- 
last other clutch metals, plastics and friction discs—thus insuring 
longer clutch life. Safe 24 v operation permits use of telephone type 
relays, proved for dependability. 


Select the exact clutch type you need from a wide range of stock 
models. For complete information, write I-T-E Circuit Breaker 
Company, Transformer & Rectifier Division, 19th & Hamilton Sts., 
Philadelphia 30, Pa. 




















SNAP 
RING 
ARMATURE 














Principle of operation. Alternate laminations key with 
perimeter lugs and splined shaft respectively. Rotate freely 
until magnet coil is energized. Magnetic flux attracts the 
armature, compressing the laminations with great force, 
engaging clutch. 





I-T-E Electro-Clutches are already 
in use by these leading companies: 


Bullard Fosdick Sundstrand 
Giddings & Lewis 











PHILADELPHIA, PENNSYLVANIA 


(H ; i-T-E CIRCUIT BREAKER COMPANY 
J 
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- 
lers. “Fasteners used to secure the 


stripper plate in this combination punch and 
die assembly must have close tolerances. Con- 
centricity between head, shoulder and thread is 
an absolute must. High tensile strength is im- 
portant. Head of fastener should be thin as 
possible to save space...” 








Sa 
& 
tions: HOLO-KROME SHOULDER 


SCREWS. Made of special analysis alloy steel. 
Hex sockets formed by the new H-K methods 
permit a thin head, still maintain high strength. 


Heat-treat warpage can now be completely re- 
moved, Both the screw shoulder and body are 
precision ground for exact concentricity before 
the body is threaded. Threads are Unified Class 
3A Fit. 


For the finest in Hex Socket Screws . . . for unmatched 
Same-Day Service, the name to remember is Holo-Krome. 


HOLO-KROME 


SOCKET SCREWS 


THE HOLO-KROME SCREW CORPORATION + HARTFORD 10, CONN. 


SOLD ONLY THROUGH AUTHORIZED HOLO-KROME DISTRIBUTORS 
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The Temperature Control Designed for Fast 
“DO IT YOURSELF” MAINTENANCE 
Right on the Job! 


Rugged simplicity of design 


along 
with the direct, positive power of 
mercury-actuation combine to 
give Partlow maintenance and per- 
formance advantages no other type 
of temperature control can hope to 
| 


equal 
i 


Simplicity in the Partlow, for one 


my 
thing, means that the control ele- 
ment can be changed at the job site 
in a matter of minutes with no other 
tool than a screwdriver . ‘Down 
time iscut toanabsolute minimum! 

And simplicity in the Partlow 
also means the complete elimina- 


} . . ] 
tion of fussy electronic gadgets, del- 


icate levers, hairsprings and other 
accessories that have a tendency to 
break down at the first trace of jar 
or jostle. Partlow controls are fa- 
mous for their unfailingly accurate 
performance even under the most 
adverse operating conditions. 


If you use or manufacture process 
equipment within the -30° to 1100 
F. range, there’s a Partlow pneu- 
matic, electric or self-contained gas 
control 
non-indicating), to fit your appli- 
cation precisely. For details, write 
The Partlow Corp., New Hartford, 
New York. Dept. D-1258. 


recording, indicating or 


You can pay more but you can’t buy better than 


RPARTLOVGV 


TEMPERATURE 


CONTROLS 
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Diagrammatic view of the new MFS 
reveals ‘‘quick-change"’ feature common 
to all Partlow controls. In case of 
damage, merely unscrew at points (A) 
and (B), and remove element (C) 
from case. Reverse this process, and your 


Partlow is ready to resume operation. 
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MUELLER BRASS CO. forged gears 


improve dependability and performance 
of BODINE electric motors 


For combined high shear strength and maximum wear life in their single and double reduction speed reducer 
motors, Bodine Electric Company of Chicago uses gears forged from Mueller Brass Co. 603 Alloy. 


Bodine has specified Mueller Brass Co. forged gear blanks because of their consistently high quality . . . there 
is no porosity, foreign inclusions or defects typical of cast blanks. The hot working of the metal followed by heat 
treatment to the desired physical properties produces a refined grain structure to give uniform machining and 
wear in service. The forged blanks are consistent in size and held to close tolerances. Bodine has also found that 
the excellent machinability of the blanks in the hobbing operation increases overall hob life. 


For forgings of high tensile strength, high density, minimum porosity, light weight, corrosion resistance, good 
machinability and low costs with little scrap loss, it pays to specify forgings from the Mueller Brass Co., the 
world’s largest producer of brass, bronze 

and aluminum forgings. 








only the man from 


Mueller Brass Co. 


can offer unbiased advice on 
the “one best way” of pro- 
ducing your parts, because 
Mueller Brass Co. is the only AI PLASTICS COLD-PREST 
fabricator in the country offer- ~ FORMED COPPER TUBE INJECTION MOLDING IMPACT EXTRUSIONS 
ing all these methods of pro- 
duction . . . assuring you the 
best product at the best price 
. made the one best way. 





SCREW MACHINE POWDER METAL RED BRASS 
PRODUCTS PARTS CASTINGS 











Also producers of: Super Cutting Red Tip Brass Rod * Aluminum Extrusions Aluminum 
Write today for complete cata- Sheet, Coil and Strip « Plastic Pipe and Fittings * Copper Tube and Solder Type Fittings « 
logs on any of these products, 


MUELLER BRASS co. PORT HURON 20, MICHIGAN 


December 11, 1958 Circle 467 on Page 19 























CUTS ASSEMBLY TIME 


Pump impeller fastens to motor shaft, 
eliminating stub shoft, couplings and 
outboard bearings. Fewer parts, less 
assembly labor. 





ELIMINATES ADAPTER CASTING 


a2 

















Seal cavity in end-casting enables 
mounting of pump without adapter 
casting. Reduces labor cost and parts 
inventory. 





$/S MOTOR SHAFT IS RUSTPROOF 





=) 


Corrosionproof stainless steel shaft 
| => guards against excess wear and 
| 


UJ seal leakage. Improves performance 
oe and longevity. 


TOTAL WEIGHT IS GREATLY REDUCED 


Integrated pump and motor save 
space and weight. Franklineering 
improves product appearance and 
performance, and cuts costs. 


Precision-machined surfaces of mounting end are concentric with shaft to 
assure proper alignment of motor with powered product. Application- 
engineered to fit your products, the Uniseal Motor is available with or 


less base. Operates in horizontal or vertical position. 


describes Franklin Electric Company’s advanced methods employed in design 
and production of application-engineered motors. Manufacturers who in- 
corporate these motors with their products enjoy cost advantages in addi- 
tion to superior performance. In the competitive water system market, 
leading manufacturers prefer dependable Franklineered Motors to provide 
product reliability. 
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STEEL SHAPED TO CUT COSTS 


This is a picture of teamwork. C. G. Merker, U.S. Steel Metall 


— 


AND IMPROVE PRODUCTS 


- 


urgist, discusses this cost-saving production 


change with Dick Sprucebank, Grating Shop Foreman, and Mr. P. H. Rollings, Division Purchasing Agent 


Stair tread nose plate made in one operation 
from steel already rolled to shape 


One operation — sawing — completed this nose 
plate made from a special angle section rolled 
with a raised tread on the top side. Sawing 8 
to 10 bars at a time speeds up operations, 
saves time and money. 


oe a 


Blaw Knox Company, Pittsburgh, 
makes thousands of open grate stair 
treads yearly. The nose plate was 
previously fabricated in such a way 
that excessive scrap losses and high 
costs were often incurred. 

To solve this problem, U. S. Steel 
suggested a special angle section with 
a raised tread rolled on the top side. 
This eliminated shearing and form- 
ing operations, and the resulting 
scrap loss. The nose pieces could be 


sawed 8 or 10 bars at a time from 


United States Steel Corporation— Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & Iron—Fairfield, Alabama 
United States Stee! Export Company 


Please direct o advert 


nquiries 


sé 


20-foot lengths of steel. The result 
was substantial savings in cost. 
USS Special Sections can be made 
in many forms so that mass-produced 
parts can be cut to length as re- 
quired and processed to finished 
parts by simplified fabrication. Fre- 
quently, this method will substanti- 
ally reduce costs and result in 
improved parts. Why not write for 
complete information? United States 


Steel, 525 William Penn Place, 


Pittsburgh 30, Pa. 


USS 


(iss) United States Steel 


mentioning MACHINE 





NATIONAL OIL SEAL LOGBOOK 


Oil seals “back-to-back” in torque trans- 
mission of Yale industrial tractor shovels 


In both their new industrial tractor 
shovels and the famous KGA51 
series lift trucks, Yale and Towne em- 
ploy National Seals to separate 
transmission oil from differential lu- 
bricant. The seals are used at the 
pinion position of the unique, fully 
automatic Yale Torque Transmission. 
This assembly is basically a combi- 
nation of a torque converter and a 
constant mesh transmission elimi- 
nating gear shifting. 


Pinion sealing almost always pre- 
sents unique demands on oil seals; 
performance must be of the highest 
order since most pinion seals are diffi- 
cult to reach for replacement after 
assembly, and repairs to adjoining 
assemblies are costly. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City and 
Downey, California 


To assure long-term, trouble-free per- 
formance for their customers, Yale 
and Towne install two 50,000 series 
National Seals at the pinion position. 
The seals are mounted back to back, 
one with its lip facing and retaining 
transmission oil; the other with its 
lip facing and retaining differential 
lubricant. Both seals used are stand- 
ard-design National Micro-Torc lea- 
ther seals with precision-made ten- 
sion springs insuring optimum seat- 
ing of lip on shaft. 


National offers over 2,500 different 
standard-design oil seals — leather, 
synthetic rubber or felt. National 
Seal engineers are at your service— 
they’re listed under Oil Seals in the 
Yellow Pages. 
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Micro-Torc*— 
National’s “break-through” 
in leather seals 


Micro-Tore Oil Seals, developed by 
and made only by National, have 
established new performance stand- 
ards for leather seals. They absorb 
less power, run cooler and last longer 
than any leather seal made. Properly 
employed, they have no measurable 
leakage throughout service life. 


Micro-Tore Oil Seals are produced 
by coating—not impregnating— 
chrome retanned leather with a dry 
lubricant in an elastomer binder. The 
result is a mechanically stable seal- 
ing member which does not leak oil 
through the leather, but does permit 
the unimpregnated central part of 
the leather to absorb oil for periods 
of momentary lubricant starvation. 


See, feel the difference! 


Micro-Torc sealing lips actually look 
and feel slicker, smoother — their 
cool-running, high-lubricity coating 
is plainly apparent to the touch. Ask 
your National Seal engineer to let 
you feel the difference! 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overioad Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Only Square D has ONE-PIECE Construc- 
tion « ONE-PIECE construction eliminates any 
possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy. 


Insist on 
Square D melting alloy 
thermal overload relays 


Write tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 


Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It’s perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 
sance tripping. can't become misaligned. 


EC&M HEAVY INDUSTRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE JT) COMPANY 
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Technical data for 
gasket design and selection 


NUMBER EIGHT 


Avoiding electrolytic cor- 
rosion between fianges of 
dissimilar metals 


When a joint is composed of dis- 
similar metals, the likelihood of elec- 
trolytic corrosion between flanges is 
greatly increased. In such cases, cor- 
rosion has been traced to plant fiber 
gaskets with glue-glycerine binders. 
Glue-glycerine binders are  hygro- 
scopic. The moisture accumulated in 
the gasket permits electrolytic action 
between dissimilar metals and results 
in corrosion. 

A manufacturer of small gasoline 
engines was recently faced with this 
exact problem. Corrosion was attack- 
ing the aluminum float bow] and zinc 
float bowl cover, even on brand-new 
carburetors. Corrosion stopped when 
the gasket specification was changed 
to Armstrong CN-705 Accopac. 


In this assembly, conventional plant fiber 
gasket permitted electrolytic corrosion be- 
tween die-cast zinc and aluminum flanges. 
Switch to Accopac CN-705 eliminated this 
problem. 


The non-hygroscopic binder in Ac- 
copac is synthetic latex. Since it does 
not attract moisture, corrosion cannot 
take place. 

Accopac gasket materials are com- 
pressible, crush resistant, and will not 
shrink or dry out, even in alternately 
wet and dry applications. And _be- 
cause of their homogeneous nature, 
Accopac materials die-cut with sharp, 
clean edges. 

Yet with all these advantages, Ac- 
copac costs less than materials of com- 
parable quality. For more information 
about the advantages of Armstrong 
Accopac gasket materials, send for a 
copy of our bulletin IND-915, 


102 





Environmental factors in the selection of 
resilient gasket materials 


In selecting a resilient gasket material, 
consideration should be given to cer- 
tain conditions related to the internal 
and external environment of the gas- 
ket. These include such things as cor- 
rosion of flanges, the possibility of 
attack by fungus or ozone, and stick- 
ing of the gasket. 


Flange corrosion. This can be caused 
by certain ingredients in the gasket, 
and it can also be the result of elec- 
trolysis between flanges of dissimilar 
metals. Both types of corrosion are 
usually associated with plant fiber gas- 
kets that use glue-glycerine binders. 
These corrosion problems can be 
avoided with Armstrong Accopac 
gaskets. Accopac materials have non- 
extractable synthetic latex binders 
which will not react corrosively with 
the contained fluid. These binders are 
also non-hygroscopic and will not en- 
courage electrolytic action. 
Gasket sticking. This is objectionable 
when a joint is subject to frequent 
opening and resealing and also where 
there is risk of damage to the flange 
when the gasket must be cut away. 
Sticking is encountered most often 
where rubber-containing gaskets are 
used at ambient temperatures of 300 
F. or above. It can be controlled or 
eliminated by coating the gasket with 
a release agent such as graphite. 
Sticking is not always an undesir- 
able effect. In some cases, it acts to 
enhance the efficiency of the gasket. 


Fungus attack. Certain atmospheric 
conditions favor the growth of mold 
and fungus, particularly on cork com- 
positions and the more “corky” cork- 
and-rubber gaskets. This problem can 
usually be anticipated and can be pre- 
vented by the use of fungicides on the 
gasket. 

A new Armstrong material—Uni- 
phase Cork—is inherently fungus- 
resistant and can be used safely where 
fungus attack may occur, 


Ozone attack. Ozone will attack and 
deteriorate some rubber and cork-and- 
rubber gasket materials. The extent of 
the damage is related to the concen- 
tration of the gas and the amount of 
stress on the gasket—with higher 
stress inducing more severe attack. 

Among rubber and cork-and-rubber 
compositions, those using butyl as the 
base polymer offer the best resistance 
to ozone. 


These samples of cork materials were in- 
noculated with fungi in a standard test. 
Fungus attack on conventional cork com- 
position is shown at left. Armstrong Uni- 
phase Cork at right has special binder 
which makes Uniphase fungus resistant. 


Where cork-and-rubber gaskets are 
attacked by ozone, it may be possible 
to substitute Armstrong Uniphase 
Cork. This material has many of the 
characteristics of cork-and-rubber, but 
it is completely resistant to ozone. 

A more complete discussion of the 
environmental factors that affect gas- 
ket selection and performance is con- 
tained in the Armstrong Gasket De- 
sign Manual. Write for your copy to 
the address below. 





For your copy of 
Gasket Materials 
catalog or new 
Gasket Design 
Manual, write to 
Armstrong Cork 
Company, Indus- 
trial Division, 
7112 Dean St., 
Lancaster, Pa. 





(Armstrong GASKET MATERIALS 
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. used wherever performance counts 
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THOMSON 


AVOID the 


and difficulty 

of fabricating 

long, hard 

& straight parts 
by conventional 


methods... a ag : 
hardened ~ droun 
SHAFTS, ROLLS, GUIDE RODS and other long-round parts 


60 Case is the result of over ten years of experimental work and ADVANTAGES of 60 Case 


production experience with hardened and ground shafts which 
are a requirement for BALL BUSHINGS, the Linear Ball Bear- 
ing manufactured by Thomson Industries, Inc. 


COST REDUCTION 

HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


The special techniques and equipment that have been developed 
enable high production rates and low handling costs. This permits 
big savings over conventional methods which are plagued with 
erratic warpage, straightening and resultant grinding problems 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods. 


60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear 


Long lengths of material ranging in diameter from “%” to 4” 
are stocked to enable prompt shipment of 60 Case parts, with or 
without special nase Ps agg : . TYPICAL 60 Case PARTS 
Write for literature and name of your local representative 
GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 
For emergency needs RAILS, PISTON RODS, ARBORS, LEADER PINS, 
call collect TIE RODS, KING PINS, AXLES, CONTROL RODS, 
MAnhasset 7-1800 GUIDE POSTS, MANDRELS, BEARING ROLLERS, 
SPINDLES 


THOMSON INDUSTRIES, Inc. 
Dept. C-5, Manhasset, New York 
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is saving at rate of 40 \ 
carloads of coal per year | 
‘eeoepag oe een, eee 


q APPLIANCE PLANT 


is saving about 
Se per cabinet 


AUTOMOTIVE PLANT > 


is saving about 
12c per body 


LARGE PLANT CABINET MANUFACTURER 


shut down one boiler because is saving approximately 
of reduced heat requirements 60% on heat costs 


high quality coatings...spectacular 
savings, too! New COLD BONDERITE SYSTEM 


These are not isolated cases. Everyone saves when they change 
from conventional hot phosphating to the new Cold Bonderite 
System! 

The difference is in heat required. Cleaner, rinse and Bonderite 
operate 40° to 75° cooler than in conventional installations. 

Results produced by the Cold Bonderite System equal the 
highest Bonderite quality standards. Chemical costs are comparable 
to hot systems. 

Many plants, from the largest on down, have changed to the 
Cold Bonderite System in their finishing lines. They’ve cut costs 
drastically. You can, too. Write or call today! 


PA BR. “< : ; RUST PROOF COMPANY 
2193 E. MILWAUKEE, DETROIT 11, MICHIGAN 
BONDERITE  BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 


corrosion resistant gids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Of, 
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Looking fora 
Fabricating Source... 


As a major producer of circular parts and welded components 
for the aircraft industry, Amweld® possesses special knowledge 
and techniques for forming, welding, and machining of assem- 
blies. Fabricating of aluminum, titanium, stainless, and heat- 


resistant alloys is a major part of this work. Experienced metal- 
AMERICAN 


lurgical and engineering staffs, plus a skilled work force, make 


up this team of fabricating specialists which is available to you wy Ee LDI Sag G 


on a subcontracting or experimental work basis. 


If you would like to obtain complete information on the capa- 
bilities of American Welding and how we can be of assistance 
to you—phone or write today. Our local representative will be Write for complete information. 


happy to call and discuss your requirements. NEW 20-page catalog of Amweld Rings, Bands, 
and Welded Assemblies. 


NEW booklet entitled, "HOW AMWELD FLASH 
THE AMERICAN WELDING & MANUFACTURING CO. BUTT-WELDED RINGS ARE PRODUCED.” 


130 Dietz Road + Warren, Ohio 
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Circuit breaker 
actuator motor. 





Motor parts for 
portable electric tools. 








AIRCRAFT 


‘ 


prea Impact concrete 
baie | ae drill motor, 
FOR YOUR /MOTOR-DRIVEN PRODUCT 
This motor representative of the many Lamb Electric 
motors aus engineered to provide: . ; 
(i) the dependable power and smooth, efficient operation 
required for top product performance. 
(2) the low weigh and com required for easy 
portability and good appearance. 
These advantages are standard with Lamb Electric Motors, 
Orgenized to cislom manufactore on « volume basi May we 
organized > oormaalaes custom manufacture on a volume basis, May we 





THE LAMB ELECTRIC COMPANY «+ KENT, OHIO Turbi ' 
A Division of American Machine and Metals, inc. urbine for canister-type 
in Canade: Lomb Electric Division of Sangamo Company Ltd. ——Leaside, Ontario vacuum cleaner. 


* i you are irene in | 
write * and we shall be 
glad to send full 
fractionat norserower MOTORS jae nm. 
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PAYS TO STANDARDIZE ON STANSCREW 


Stanscrew service prevents problem 
for manufacturer of journal bearings 


The wise manufacturer eliminates any possi- 
bility of fastener breakage before it can become 
a serious and expensive field problem. 


As a prime example, a leading manufac- 
turer of sealed cartridge journal bearings was 
concerned about the cap screws used to hold 
one essential part—the thrust cap—in place. 
They knew the lateral movements of a railroad 
car resulted in thrust on this cap, imposing 
extremely heavy loads on these fasteners. 


A call to their industrial distributor soon had 
a Stanscrew fastener specialist on the job. He 
recommended continued use of a torque wrench 
and worked out the proper setting so that each 
fastener carried its rated load. Subsequent lab- 
oratory tests proved these recommended torque 
settings insured against fastener breakage. 


The manufacturer accepted these recommen- 
dations . . . and thus eliminated a potentially 


Mirdhivs: 2: 


serious problem before it could develop. The 
torque settings and technique developed by the 
Stanscrew representative have been incorpo- 
rated in the company’s instruction and main- 
tenance manual to insure proper maintenance 
procedures. 


Technical assistance like this is just one of 
the many reasons more and more manufacturers 
are standardizing on Stanscrew. Trained special- 
ists, backed by an outstanding engineering staff, 
can solve your particular fastener problem. In 
addition to assuring the dependability of your 
product, often they can save you money... 
for example by substituting a standard fastener 
for a costly “‘special’”’. 


Call your Stanscrew distributor today for the 
answers to your fastener problems. He will see 
that the Stanscrew Fastener Specialist visits you 
without delay. 


STANSCREW FASTENERS 


CHICAGO | THE CHICAGO SCREW COMPANY, BELLWOOD, ILLINOIS 
HMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD. CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY, ELYRIA, OHIO 


STANDARD SCREW COMPANY 2701 Washington Boulevard, Bellwood, Iilinois 
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Special purpose vehicles 
perform more efficiently...give longer, 
dependable service...with 


TIMKEN-DETROIT 


Plants at: Detroit, Michigan For many years the Transmission and Axle Division of Rockwell-Standard 

Oshkosh, Wisconsin * Utica, New York ¢ Ashtabula, . a : : . ‘ 
Gatch deat tines; Ghent Sine Qiitie: Petanteanie has specialized in the design and production of components that help to as 
sure superior performance for special purpose vehicles. To manufacturers 

in this highly specialized field, we offer a complete design, testing and pro- 


cE duction service. And remember this ...we produce and sell only components, 
—= not the complete vehicle! 


The component you think “special”—and highly expensive and time- 
consuming to build—could well be a standard item in Timken-Detroit’s full 
A > 4 L é &, line of driving assemblies and planetary axles, Hydra-Drives torque convert- 

ers and power shift transmissions. 

ROCKWELL-STANDA ” 

eect caliente song ps eee If your needs call -for a “custom” job, you can be sure Rockwell-Standard 
DETROIT 32, MICHIGAN engineers can design it to exact specifications— and build it for less. For com- 
im Accented Ai) [W standard plete information about Rockwell-Standard’s full line of Timken-Detroit driv- 
a) ing assemblies and planetary axles; Hydra-Drives torque converters and 
power shift transmissions, plus other components for special purpose vehicles 
write or call today. ©1958, R-S Corp. 


Products of ROCKWELL-STANDARD Corporation 
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DESIGN FREEDOM 


STARTS WITH 


ALCOA ALUMINUM 


DOES YOUR DESIGN CALL FOR SCREW MACHINE PARTS? 


Cut costs with ALcoa® Aluminum. It gives three times more parts per pound 
because it weighs only a third as much as steel or brass. Add aluminum’s 
high scrap value ... and you can save up to 30 per cent in material costs alone. 

Light weight also adds design freedom. ALCOA Aluminum Screw Machine 
Stock helps you cure inertia problems without sacrificing strength or perform- 
ance. Moving parts wear less because there’s less resistance to applied force. 
Designers of automotive parts, business machines, ordnance, have proved it. 

Aluminum offers exceptional machinability, limited almost entirely by 
machine capacity . . . high electrical and thermal conductivity . . . and choice 
of any finish, including lustrous, lasting anodized color. 

Aluminum is versatile. Each of ALcoa’s four screw machine stock alloys 
has significant advantages. Specify 2011-T3 for machinability; 6061-T6 for 
exceptional corrosion resistance and finishing characteristics; 2024-T4 for 
strength; and 2017-T4 for economy. 

Argus, Johnson Motors, Leviton and other companies that switched to 
Atcoa Aluminum tell why in a booklet we’ve prepared. We’d like to send you 
a copy. Just mail the coupon. 
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ALCOA THEATRE 
; ALUMINUM - 


Look for this label . . . it's your guide 
to the best in aluminum valve 


Aluminum Company of America 
873-M Alcoa Building, Pittsburgh 19, Pa. 


Please send your new booklet about the 
switch to Alcoa Aluminum Screw Machine 
Stock. 


Nome 
Position 
Company 


Address 





Immediately Available... 
When and Where you need them 





MICKERS. 


Hydraulics 


e WAREHOUSE 
STOCKS* 





@ REPAIR 
FACILITIES 


e ENGINEERING 
SERVICES 


Overnight Service 


e Chicago 
1029 So. Kildare 
NEvada 8-0101 


e Detroit 
1400 Oakman Bivd. 
TOwnsend 8-5100 


elos Angeles 
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Worth More Than Money 


“\ IRE had totally destroyed the 

artist’s studio. The insurance 

adjuster, checking artists’ sup- 

ply catalogs, valued the lost can- 

vases at an average of five dollars 
each. 

“But,” exploded the artist, “these 
canvases had been painted!” 
“In that case,” replied the ad- 
juster, “let’s say two-fifty apiece.” 

How about a finished engineer- 
ing drawing? What is it worth? 
Figures cited by Jay Bergen suggest 
an average investment of $112 to 
$160 for one drawing. Assuming a 
typical 34-inch by 22-inch draw- 
ing, the cost works out at $22 to 
$30 per square foot. 


Dollar bills are 


square foot. 


worth $9 per 


You can pursue this line of 


thought for yourself. Try figuring 


the cost of a drawing per ounce 


Just about worth its weight in gold, 
isn’t it? 

Viewed in this light, the problem 
of safeguarding engineering draw 
ings is comparable to that of the 
banker. It demands no less strin- 
gent controls, short of hiring Brinks 
to protect them. 

Jay Bergen is a longtime crusader 
for lower drafting costs. His timely 
article in this issue gives valuable 
pointers both on controlling costs 
ind on safeguarding the 
vestment in engineering drawings 


Drawings 


1 ' 
more tnan money 


Reminder: 





By JAY H. BERGEN 

Director 

Engineering Services Laboratory 
American Machine & Foundry Co 
Stamford, Conn 


RAWINGS ARE EXPENSIVE! The average 
1) drawing is made at a cost of about $8 an 

hour if the costs of supervision, checking, 
supplies, reproduction, etc., are included. On the 
average, a drawing takes 14 to 20 hours to produce. 
It is obvious that almost any drawing-control sys- 
tem which can reduce such high drafting costs can 
be worthwhile. 


> Why Drawing Control 


There are many reasons other than direct costs 
for maintaining strict control over all drawings. 
High among these reasons is safety from loss or 
damage. Also, a drawing-control system makes it 
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easy to locate an original drawing at any time for 
any authorized individual. 

There is a story told about a designer who worked 
a few years ago in one of AMF’s drafting rooms 
before a drawing-control system was instituted. Each 
morning this designer withdrew from an open file the 
tracings he would need for the day. Under his 
drafting board, he kept a clean wastebasket in which 
he stood these drawings tightly rolled for use as he 
needed them. 

One night he forgot to return them to the open 
file. The inevitable happened. The maintenance man 
found the drawings in the wastebasket, assumed 
they were discarded drawings, and threw them in 
the incinerator. These drawings were replaced in 
time—partly from memory and partly from such 
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DRAWING 
CONTROL 
SYSTEM 


details as had been completed. But considerable 
overtime and much tearing of hair accompanied their 
loss. 


> Setting Up A System 


Before a system of drawing control can be set 
up, all the normal steps through which a drawing 
progresses from an idea to a finished print must 
be analyzed. 

First of all at AMF, a design group leader works 
with each designer in establishing what is to be 
shown on a given drawing. As the designer pro- 
gresses in developing the idea, detailers are called 
in to work out specific details. When a drawing 
is completed the first time around, it is sent to a 
clerk-typist for adding notes and comments. Then 
the drawing is sent to a checker for careful review. 
Usually the drawing comes back to the designer 
and detailers for making any necessary corrections 
and is sent to the checker again. If no further in- 
accuracies are found, the drawing is passed on to 
the group leader and the project engineer for authori- 
zation to have reproductions made. 

Usually this is the procedure for making a fin- 
ished drawing. With all this handling, it is easy to 
see how a drawing could be defaced, mislaid, or lost. 

An adequate drawing-control system should: 


Keep accurate and up-to-date records of the location 


Fig. 1—Drawing schedule card for planning and controlling 
starting and completion dates of drawings. It shows the 
status of all drawings related to a project, percentage com- 
pleted, number obsoleted, number in process 
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DRAWING-CONTROL SYSTEM 


and current status of all drawings. 

. Minimize the handling of original tracings to reduce 
the possibilities of damage and deterioration. 

3. Minimize the number of times the original-tracing 
must be reproduced, while making sure that all cogni- 
zant persons will have access to the latest information 


to 


which appears on a given drawing. 


> Drawing Schedules 


To achieve complete control over any drawing 
from start to finish, two “tools” are helpful—a 
drawing schedule and a drawing record card. A 
formal written procedure is also supplied for using 
each of these. 

A drawing schedule, Fig. 1, serves the following 
functions: 

|. Aids the group leader in estimating the time required 


to complete a design or drafting effort for a project. 
2. Establishes target dates for designers and draftsmen 


and helps to alert shop facilities in scheduling work. 

3. Serves to keep the project engineer and the design 
and project supervisors informed on the progress of 
a design. 

4. Permits the drafting group leader to assess and evalu- 
ate efforts of personnel in his charge. 

. Provides ready reference to summaries of estimated 
hours to completion as well as actual time spent in 
the design and drafting phase of any project. This 
function is a big help in controlling costs. 

6. Provides a running account of the status of all draw- 
ings on a project, the percentage completed at any 
time, the number marked obsolete, and the number 
still to be completed. 


v1 


It is the responsibility of the design group leader 
to keep the drawing schedule up to date. 

At the beginning of a project, the group leader 
allots time for establishing concepts for a given 
area. He prepares an initial drawing schedule dur- 
ing the planning period, working with the project 
engineer. At this stage, the estimated completion 
date can be the date established by engineering for 
selection of concepts. The group leader can list 
all concept layouts for a given task on the same 


Fig. 2—Drawing record card for showing preparation time, changes made, drawing 


location, etc. 
part-number register. 


Initial data for the card are obtained from the drawing schedule and the 
Reverse side of drawing record card appears on facing page 
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schedule sheet. On the estimated date, all concepts 
are submitted to the engineering group regardless 
of the state of completion, with any recommenda- 
tions the design section chooses to make. 

From this stage, engineering selects one or more 
concepts to be developed for approval layouts. Any 
drawing which is not selected for further explora- 
tion is marked inactive and so listed in the remarks 
column of the drawing schedule. 


> Drawing Numbers 


Accepted drawings are assigned numbers previ- 
ously issued by a drawing-control group. The formal 
number will show: 


1. The class of the contract which applies to the draw- 
ing. 

2. The division originating the drawing. 

3. The actual number of the drawing in its own series 
for a particular project. 


In addition to the drawing number, standard 


starting and completion dates are entered on the 
schedule for all time numbers assigned. All other 
known data which affect the drawing are entered 
on the schedule at the same time. As work pro- 
gresses, revised starting and completion dates are 
entered in the estimated-date column. 

When this drawing schedule is used, only items 
of value to the group leader, project engineer, and 
project control group need to be entered on the 
schedule. Information is not added merely to fill the 
blanks. 

Each week, prints of the drawing schedule are 
distributed to cognizant personnel, according to local 
plant procedure. In our organization, these usually 
include the design manager, the drawing control 
group, the project engineer, and the project control 
group. The date of issue is the day ending the period 
for which the schedule is effective. Any new entries 
for that week are indicated by a check mark in the 
note-post column to show that new information has 
been added to that line. 

The use of this type of drawing schedule, care- 
fully administered, insures positive control and sched- 
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DRAWING-CONTROL SYSTEM 





uling of drawings which are in process. Further, it 
shows from day to day the progress made on any 
particular drawing and on the total number of 
drawings for any project. 

But how are individual drawings recorded, stored, 
and protected against damage and loss? 


> Drawing Record Card 


AMF uses a drawing record card, Fig. 2, on which 
is entered a lifetime history of every drawing, as 
that drawing progresses through preparation. This 
card shows changes and revisions, and it indicates 
the location of the original drawing at any given 
ume. 

When any drawing is started, it is given a num- 
ber, and its size is indicated by a standard procedure. 
From the drawing schedule, such data as the project 
name, phase of the project, contract number, etc., 
are transferred to the record card. At the discretion 
of the drawing control group, the type of drawing is 
indicated, i.e., whether the drawing is a layout, an 
assembly drawing, a detail, or whatever its classifi- 
cation. The active-job order number under which 
the drawing will be made is indicated. Of course, 
the classification must be entered if the drawing is 
to show classified information. 

Down on the left-hand side of the card there is 
a complete life history of the drawing, including 
microfilming and other records which may be neces- 
sary. The card is also used to show when a drawing 
becomes obsolete and when it was destroyed, if such 
is the case. 

In the center section is a space for the draftsman’s 
name, the total hours spent on the drawing by vari- 
ous draftsmen, detailers, or any subsequent effort. 
There is also plenty of room to indicate whether 
any drawing supersedes the one for which the record 
is kept. 

If there is a parts list for the particular drawing, 
the parts-list number is shown along with the num- 
ber of the next assembly drawing. On the same side 
of the card, a complete record of all revisions and 
engineering changes is kept. 

The reverse side of the card, Fig. 2, shows a com- 
plete tracing charge-out record. At the discretion of 
the drawing-control group, tracings can be removed 
from files only to make reproductions, or to perform 
some physical change to the drawings. 

Also on the reverse side of the card is a com- 
plete record of distribution of prints of a given draw- 
ing and an indication of who received them. 


> Drawing-Control Responsibilities 


Obviously, the engineering drawing-control group 
has the prime responsibility for recording and 
preserving all drawings. This group handles all 
change requests, maintains an engineering change- 
number register, keeps drawing cards up to date, 
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and makes sure that a reproducible copy of each 
drawing is made as it exists before any change is 
made. This last step assures that even if a draw- 
ing is lost or defaced beyond recognition there will 
be in the file a means of reproducing it. 

When a drawing change has been made, the 
drawing-control group distributes copies of the re- 
vised drawing to all those who are on the distribu- 
tion list to receive the original drawing. 

The drawing-control group has the responsibility 
for storing all drawings on a project until all activity 
on that project has been completed. Then and only 
then may they request that original drawings for 
the project be transferred to dead storage. 

This system, of course, demands that there be a 
carefully trained drawing-control group at each lo- 
cation where design and development work is car- 
ried on. It demands further that this group must 
be always on guard to see that standard procedures 
are followed. They are responsible for maintaining. 
drawing schedules and record cards for all tracings. 
It is up to them to do the policing necessary to 
insure that all principal elements of the standard 
procedure are carried out. 

It is also necessary, of course, that local engineer- 
ing management back up the drawing-control group 
in its day-to-day decisions to avoid favoritism and 
to avoid short cuts which may jeopardize the system. 


Tips and 
Techniques 





Format Layouts 


To eliminate dull, repetitious scaling of border 
lines, the border line intersections for the various 
sizes of drawing paper can be drawn on the board 
cover as shown. These markings for small sheets 


will not interfere when drawing on a large sheet, 
and the borders can be easily drawn along a straight- 
edge aligned between two corner points.—Howarp 
J. Meyers, Danielson Mfg. Co., Danielson, Conn. 
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scanning the field for ideas 


Positioning and locking 

of an eccentric adjustment is pro- 

vided by serrated hubs attached < Shaft Locking Device 
to shaft and shaft support. In 

a reciprocating table design re- 

ported by Herbert A. Krivka of 

Vitro Laboratories, the unit ad- 

justs table height and _ provides 

takeup for wear. 





Reciprocating table 


Roller Eccentric shaft 


Locknut 
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SCANNING THE FIELD FOR IDEAS 


Volume-sensing vor- 
#ex rotates at a velocity 
proportional to flow rate. 
In a gas flowmeter by Ro- 
tron, a paddle-wheel cage 
rotates at the same speed 





as the vortex. Direct vol- 
umetric readings are ob- 
tained by counting the cage 
revolutions. 








Snap action is pro- 
duced when springs buckle 
under an applied force. In 
their initial position, the 
springs resist a large force. 
Once buckling starts, less 
and less force is required to 
cause further deflection. 
This principle is employed 
by General Electric to hold 
a pressure - release valve 
closed under normal pres- 
sures and to open the valve 
rapidly when pressures rise 
above normal. 
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ROLLING-SURFACE 
MECHANISMS 


By RALPH A. MORRISON 
Mechanical Engineer 

Research Division 

United Shoe Machinery Corp 
Beverly, Mass 


Fig. 1—Rolling surfaces drive . . . 

this shear since first assembled twenty Need positive, timed starting and stopping of 

years ago. To the present, the contacting Lain: a * ee control? This 

surfaces still carry the original tool marks arg nasses With acceteration Control: 11S 
is the job these pure-rolling mechanisms will 


do with minimum friction and low contact 
stresses. 

Here are general equations, for designing- 
in any desired acceleration pattern, and spe- 
cific formulas for so-called parabolic, simple- 
harmonic, and cycloidal accelerations. 


F THE many mechanisms capable of transmit 
ting power and motion in machines, one that 
merits appraisal is the rolling conjugate pair, 

usually called rolling surfaces. Inherent character- 
istics make rolling surfaces particularly suitable for 
the acceleration and deceleration of large masses 
with minimum frictional energy loss. Certain harsh 
yperating conditions, such as the absence of lubricant 
ind the presence of abrasive, are of far less conse 
quence to rolling surfaces than to mechanisms which 
operate with some degree of sliding action. High 
load-carrying capacity of rolling surfaces is afforded 
by low Hertzian contact stresses resulting from large 
radii of contour curvature 
Curves capable of nearly any desired acceleration 
characteristic can be determined mathematically 
To illustrate this point, and for direct use in design, 
equations for parabolic, harmonic, and cycloidal 
characteristics are developed in this article. From 
sets of these equations, rolling surfaces can be de 
Fig. 2—Rolling surfaces accelerate . . . signed to operate like a pair of external gears, a 
this rack from rest, then blend into conventional pinion and internal gear, or a rack and pinion drive 
gear and rack teeth which provide uniform rack Fig. | and 2 show representative applications. 
motion It is conceivable that the principles of rolling sur 
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faces could be applied in the design cf such devices 
as clutches, buffers, recoil and ramming mechanisms, 
and movable machine tables. Rolling surfaces have 
demonstrated their usefulness as a means of lineariz- 
ing complex functions for recording purposes.* In 
that case, the problem was to obtain a precise mo- 
tion of small masses without the disturbing in- 
fluences of sliding friction and lost motion—how- 
ever slight—of a conventional linkage. Similar ap- 
plications occur in modern computers. 

Like all other mechanisms, however, rolling sur- 
faces have limitations. Foremost is the lack of posi- 
tive control of the driven member. That is, to pre- 
vent separation and loss of timing during the deceler- 
ation of a mass, the deceleration forces must always 
exceed the work forces. Thus, both applications and 
motion characteristics must be carefully matched to 
preclude this possibility. However, in many appli- 
cations, only the accelerating surface would be used, 
then followed by gear teeth or other positive driving 
means. 

lo establish the functional details of rolling sur- 
faces, Table 1 presents design equations in general 
form and also in forms which produce parabolic, 
simple harmonic, and cycloidal motion. The equa- 
tions are expressed in polar co-ordinates, and they 
proceed from the initial consideration that output 
displacement is a function of input displacement, 
A. fé;. The following remarks and Fig. 3 comple- 
ment the table. 


Nomenclature 


enter distance between cam 

orce normal to surfaces in 

teal lin Be ons] ee 1 
lotal linear displacement of driven rack 
@ on driver 


ratio; Ratio of 1um_ velocities 


nbined acceleration and work torques applied 
to surfaces 


Linear displacement of driven 


Yotal angular displacement of driver 
Press l 
lar displacement of driven 


Angular displacement 


>: Subscripts | and 2 pertain to driver and driven 


members, respectively. 





Fig. 3—Elements of rolling action 





°F. W Hannula—‘‘Designing Noncircular Surfaces,’’ MACHINE 


DESIGN, Vol. 23, No. 7, July 1951, Page 111 
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Pressure Angle: Designated £, pressure angle is 
the angle between a normal to a curve and the direc- 
tion of motion. It is also the angle between the 
radius vector and the tangent to a curve. In general 
form, the equation for f is 

rd@ 
d r 

Normal Force: For the force, F, normal to surfaces 

in contact, the general equation is 


Ti T2 





ri cos B r2cos B 


Radius of Curvature: Contact stresses between 
mating surfaces must be determined to evaluate the 
surface endurance of the materials involved. For 
this purpose, the radii of curvature of both bodies 
are required for substitution in the Hertz equation 
Radius of curvature can be determined graphically 
or by calculation. Values of either r; or r2 can be 
substituted in the equation 


9 
7 "= 


- 
L 





d*r 

Wieden 

d6- 
Ratio of Maximum Velocities: Ratios of angular 
displacements can be established to obtain fixed ratios 
of maximum velocities. When the maximum radius of 


Driven curve delivers 
non-uniform angulor velocity 





Center of driving body ? 
Center of driven body 


Fig. 4—External rotating contours . . 


convert uniform angular motion of this driver into cycloidal 
motion at the driven. Interference occurs between these par- 
ticular curves if the deceleration half of each is used. Elimina- 
tion of interference is treated under that head in the adjoining 
text. 

It also occurs that @ starts at 0 deg and increases gradually. 
Near the end of acceleration, @ increases rapidly to 90 deg. 
This performance is a limitation of these curves. However, 
it can be shown that 8 ,,g, can be held to a practical value 
by utilizing only parts of the curves. The calculated 8 of 
this design, at the point of maximum acceleration, is only 
9 deg, 20 min. 

These curves lend themselves to high load-carrying capacity 
not only because of rolling action, but also because of the 
large enveloping radii of curvature. 
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Fig. 5—Similar external contours 
have a ratio of angular displacement of approximately 2 to | 
to avoid interference on the trailing surfaces. This design 
permits a complete cycle and returns the driven mass to rest 
through cycloidal deceleration provided the working torque 
does not exceed the deceleration torque 

Dashed lines show the shapes of drivers which have para- 
bolic and harmonic acceleration characteristics. Note that 
on the parabolic curve, the pressure angle does not approach 


90 deg at the end of acceleration 


the driver is blended with the pitch line of a gear, 
that driver radius is fixed by the desired gear ratio. 
Since the gear ratio, M, is equal to the ratio of pitch 
radii, it is also equal to the general ratio in Table 1. 
The ratios for parabolic, simple harmonic, and cy- 
cloidal motions, Table 1, are derived from the gen- 
eral expression. 

The equations for parabolic and cycloidal motions 
show that a ratio of 2 to | for angular displacements 
is required to obtain a final gear ratio of 1 to | at 
the completion of acceleration. 


Eliminating Interference: As noted in Fig. 4, an 
interference between trailing surfaces can exist if 
the complete cams have certain displacement ratios. 
To avoid interference, the ratio of displacements 
must be such that rimaz is equal to or smaller than 
a chord across the opening of the driven member, 
that is, 


rl, maz 


2 sin . — 
iC 


For cycloidal output motion, as an example, 


Fig. 6—External driver and internal driven .. . 


are so shaped that driven displacement of 30 deg is produced 
from 180-deg driver displacement. This performance ac- 
counts for the pronounced egg shape of the driver. With 
360-deg motion, the driver would be heart shaped. In the 
design of internal drives of this type, it has been found that 
the outside radius of the driver increases very rapidly as the 
angle of action decreases. This is a general limitation of 


internal drives. 

















Fig. 7—External driver and driven rack . 

Until the driver 
approaches this position, the rack does not move. Further 
clockwise motion of the driver causes cycloidal acceleration 
of the rack until the gear teeth engage the rack teeth. As 
is the case with all rolling curves, the length of the acting 
profiles are identical. 


are shown at the beginning of acceleration. 


The locus of the point of contact 
has the rectangular co-ordinates x (horizontal) and r, (ver- 
tical) shown. 


Using Rectangular Co-ordinates: For many appli- 
cations where operating speeds and loads are not 
excessive and where the highest accuracy is not 
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Geor bose circle 


First point of 
involute contact, P 


Rack pitch line 





Ss 


“Line of action 


Fig. 8—Modified external driver and rack .. . 
are shown at the end of acceleration. The maximum pres 
sure angle has been limited by blending the gear teetl 
at the point of maximum desired pressure angle on the driver 
This arrangement results in a minor modification of 
motion characteristics at the end of acceleration, as 


in Fig. 9. 











Fig. 9—Effects of driver and rack modification . . 


are shown in these curves. By adjustment of the theoreti 


outside radius of tl | 


le arive 
generated on any convenient diameter, and the n 
cam pressure angle will be lin ited to a value desired 
illustrates the method of blending gear 

curves. As shown there, the teeth are | ior that 
first point of involute contact, P, on the line of action of tl 
gear, occurs at the position of last point of contact between 
cam surfaces. 
rack addendum known, the positior gear teeth is 


determined by trigonometric procedure 


required, the curves can be manufactured from tem 
plates. However, where the dynamics of the system 
are of prime importance and the highest accuracy is 
required, it is preferable to mill the cam according 
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Then, with the rack pressure angle and the 
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Fig. 10—Rolling surface details 


should be specified in rectangular co-ordinates to obtain 


maximum accuracy and corresponding performance Al 


1 
ternate practice is manufacture trom templates. 


to rectangular co-ordinates calculated as in Fig. 10 
Co-ordinates for the center of the cutter are 


where cutter radius, and B pressure angle 
The same equations for x and y are applicable to 


curves if ro and 6» are substituted for 


Tips and 


Techniques 





Pencil Cleaner 
Excess graphite can be quickly removed 
pencil points after sharpening by this cleaner m 
from tooth brushes. 
trimmed even, and 
heads are mounted in a shell of 1/16-in. pla 
with the bristles of each head in contact. A ! 
] f 


ot in top ol 


1 

The bristles are 
7 
i 


sl shell provides an insert for pencil 


After the pencil is sharpened, the point is inserted 
the slot and run through the bristles which neatly 


the graphite—Date H. Jonnson, Midland 





An adhesive bond strong enough to tear the em- 
bedded rayon cord out of the rubber hose is formed 
by a nitrile-rubber adhesive. The dried adhesive 


is reactivated by heat of the extruded vinyl cover- 


ing. Automatic application of a rubber-base ad- 


hesive to the core of the fuel-hose assembly, left, 
permits economical production of the hose. Cot- 


ton braid is bonded to the core and lacquered. 
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Bonded 
Rubber 
Assemblies 


By R. K. HUMKE 

Manager, Technical Service Dept 
Adhesives, Coatings & Sealers Div 
Minnesota Mining & Mfg. Co 
Detroit, Mich 


DHESIVE bonding is the most practical and 
A economical method of joining rubber to rub- 

ber or rubber to metal, plastic, wood, and 
other materials. The adhesive allows stresses to be 
distributed uniformly over an entire joint area. This 
results in joints of greater strength than those made 
with mechanical fasteners and it also permits use 
of thinner rubber stock. 

Elasticity of the bond, particularly of a bond 
made with an elastomeric (rubber base) adhesive, 
absorbs some of the stresses created by flexing, vi- 
bration, and differences in coefficients of thermal 
expansion of the materials joined. Also, weight of 
the adhesive required is usually less than that ol 
mechanical fasteners. Adhesives allow fabrication 
of complex assemblies which might not be possible 
with other joining methods. Almost any adhesive 
compound can be applied in a variety of ways 
which are adaptable to production assembly set-ups. 
Separation of joined parts for replacement or re- 
pair can be accomplished by application of heat 
or solvent without appreciable damage to the rubber. 


December 11, 1958 


Advantages of bonding 
Types of rubber-base adhesives 
Joint design 


Adopting bonding methods 


Bonding of rubber assemblies is most efficiently 
have 
unique properties and are ideally suited for numer- 


achieved with elastomeric adhesives which 


ous bonding applications. Solvent-release type elas- 
tomeric adhesives form strong bonds immediately 
after assembly and thus eliminate the necessity for 
heat, clamps, or other means of effecting a joint. 
These adhesives are able to support at least a mod- 
erate load immediately after application. In addi- 
tion, because of their flexibility or ability to form 
nonrigid bonds, elastomeric adhesives are exception- 
ally resistant to vibration and flexing and are able 
to withstand sudden extreme changes in tempera- 
ture. These adhesives flex and stretch under stress 
and, unless the elastic limit is exceeded, recover 
when the load is removed. 

Thermoplastic elastomeric adhesives have excel- 
lent peel and cleavage strength compared to other 
adhesive types. These properties are very necessary 
in an adhesive used to bond rubber to rubber, or 
rubber to other adherends, since peel and cleav- 
age stress conditions are set up in the joint when 
the rubber stretches, bends, twists, or deforms under 
high load conditions. 

Composition-wise, elastomeric-type adhesive bases 


all the natural and syn- 


are made from practically 
thetic rubbers as well as new and reclaimed rub- 
bers. The large number of adhesives of this type 
which are available for bonding rubber to a 

of adherends contains all the common types ol 
rubbery polymers available today as, for example, 
nitrile, neoprene, and GR-S compounds. Most rub 
ber-base adhesives are thermoplastic and soften at 
a slow rate with increasing temperature. However, 
they never melt completely but remain viscous and 
sticky until they decompose. Types and applications 
of thermoplastic and thermosetting rubber-base ad 
hesives will be covered in a forthcoming issue 
of MacuinE DESIGN 


; : ; : j 
In commercial practice, almost all elastomeri: 
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type adhesives are modified with additives, either 
thermoplastic or thermosetting, such as resins, elas- 
tomers, fillers, or vulcanizing agents. These addi- 
tives can greatly modify such properties as flexi- 
bility, strength, heat and cold resistance, exposure 
resistance, dead-load strength, peel strength, and 
other characteristics. 


Selecting the Adhesive 


Because many types of elastomeric adhesives are 
available today, several important factors must be 
considered before selecting one for a specific as- 
sembly application. 


Compatibility: Determine the type of adhesive that 
will stick to the base materials. Successful bonding 
of rubber to rubber or rubber to other materials 
depends on the compatibility of the adhesive with 
both surfaces. 

Chemical composition of the adhesive chosen 
should then be investigated to make sure that it 
does not contain any solvents or modifiers that are 
harmful to the adherends. Some adhesives of a par- 
ticular class may contain solvents that will soften 
the adherends and reduce adhesion and bond 
strength or cause a chemical reaction between ad- 
hesive and adherend which produces undesirable 
byproducts. For almost every application, there are 
adhesive formulas available in the classification 
chosen that will not react with the adherends. For 


Fig. 1—Forces acting on an adhesive joint as a result 
of a tensile load applied to the rubber adherend. The 
plate is nonflexible. Stresses will not remain per- 
pendicular to the joint, since the rubber adherend de- 
forms under increasing load. Cleavage and peel 
stresses develop as a result of joint deformation. 
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example, if an adhesive solvent reacts with the ad- 
herends, a water-dispersed adhesive or one that is 
cured chemically or by heat can be substituted. 

In bonding dissimilar materials, perhaps only one 
of the adherends may be affected by the solvent 
in the adhesive. Then, it may be possible to apply 
the adhesive to the surface of the adherend that is 
not affected and let the solvent evaporate. The two 
adherends can then be bonded by reactivating the 
adhesive with heat. This is easily accomplished 
with thermoplastic elastomeric adhesives. 

Bonding methods for the adhesive selected should 
be checked to insure that the adherends will not 
be affected by the procedures. For example, if the 
adherends will soften or decompose under heat and 
pressure, then another adhesive type should be se- 
lected. In this case, a contact-bonding adhesive 
can be used which will adhere to the adherends 
with sufficient strength without requiring heat and 
pressure. 

If relatively weak or low-strength adherends are 
to be bonded, such as felt to rubber, then an ad- 
hesive of higher strength than the felt should be 
chosen. Thus, the adherend will fail before the ad- 
hesive if the assembly is overloaded. 


Service Conditions: Types and magnitudes of stress 
that the bond will be required to sustain and its 
resistance to deterioration must be considered as 
influencing the choice of adhesive. Other factors 
which contribute to final selection include peel 
strength, shear strength, dead-load shear strength, 
tensile strength, fatigue strength, bend strength, 
rate of load application, temperature extremes, work- 
ing temperatures, types of exposure, solvents, hu- 
midity, salt spray, corrosion, and vibration. A suit- 
able adhesive must have adequate strength to hold 
the bonded assembly together for the life of the 
assembly, and to maintain that strength under serv- 
ice conditions. 

Thermoplastic elastomeric adhesives produce elas- 
tic bonds and exhibit high peel strengths but rela- 
tively low tensile and shear strengths. Because these 
adhesives are flexible and form nonrigid bonds, they 
are often selected for applications where vibration, 
flexing, impact loads, and sudden changes in tem- 
perature are encountered. 

Adhesive film thickness has an influence on peel 
and impact strength requirements. When selecting 
a thermoplastic adhesive for this condition, it 
should be noted that the greater the film thick- 
ness the higher the peel strength. Elastomeric ad- 
hesives are superior where peel strength is an im- 
portant consideration because, in stretching under 
stress, they tend to widen the line along the load 
carrying edge, thus distributing the load over a 
greater area. 

Thermoplastic elastomeric adhesives are ideal for 
bonding dissimilar adherends which have greatly 
different coefficients of expansion. A rigid adhesive 
develops high internal stresses as changes in tem- 
perature occur and, in many instances, the stresses 
are great enough to destroy the bond or warp the 
assembly. These adhesives, which stretch under 
load, return to normal when the adherends resume 
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normal dimensions. 

Rubber-base thermosetting adhesives are more 
rigid than thermoplastic adhesives and produce 
bonds that have high tensile and shear strengths. 
Thermosetting adhesives are also more applicable 
where resistance to high stress for long periods of 
time is required. 

All adhesives lose some strength at elevated tem- 
peratures, but the thermoplastic elastomeric ad- 
hesives lose most of their strength. However, they 
retain some of their properties until they decompose. 

Resistance to deterioration of the adhesive by 
environmental attack is also an important consid- 
eration in selection of the adhesive. Exposure of the 
bonded assembly to solvents, water, chemicals, hu- 
midity, fuels, acid solutions, atmospheric conditions, 
oil, hydraulic fluid, and other deteriorating media 
can change the strength properties of the adhesive. 
Rubber-base adhesives, most of which are resistant 
to some of these media, should be chosen with re- 
gard to the most deteriorating condition in the pro- 
posed application. Resistance to all corrosive media 
cannot be found in any one adhesive. Some are 
not affected seriously enough to impair usefulness 
for a given application. 


Economies: An elastomeric adhesive formulation 
which is selected on the basis of closely meeting 
assembly requirements should also be one that can 
be applied practically and economically. Some re- 
quirements that should be considered are: Applica- 
tion equipment, bonding temperature and pressure, 
bonding time, and rate of strength buildup of the 
adhesive. 

For example, consider the problem of bonding a 
large, rubber component to a similarly large plas- 
tic component. The plastic component is of such 
composition that it will deform under heat and 
pressure. Also, assembly at high production rates 
is required. Selection of an adhesive in this particu- 
lar case should be one that will produce a bond of 
required strength immediately after assembly with- 
out using heat or pressure. Also, because of the 
size of the components and production rate, the ad- 
hesive should be one that can be applied by spray- 
ing to minimize application time. Selection in this 
case would be a solvent-release type elastomeric ad- 
hesive which produces strong bonds immediately 
after assembly with a rapid rate of strength build- 
up. Many solvent-release type adhesives exhibit 
good tack properties while still containing a con- 
siderable amount of solvent. In this sample appli- 
cation, however, the adhesive selected would have 
to contain a solvent that does not attack the plas- 
tic adherend. 

In general, the method by which the adhesive is 
applied is related to required production rate, part 
size, part shape, and the relationship between the 
area to be coated and geometry of the part. Ap- 
plication equipment depends on its practicability, 
availability, and cost. Many different elastomeric 
adhesives are available with different consistencies, 
viscosities, and properties for different application 
methods. Bonding pressure and temperature are 
usually determined by the properties of the ma- 
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terials to be joined. Elastomeric adhesives vary from 
solvent-solution contact-bonding types to types re- 
quiring heat and pressure to complete the bond. 

The most economical adhesive is the one that has 
the required properties for the job plus the adapt- 
ability to be applied by existing or low-cost assem- 
bly equipment. Cost of an adhesive, therefore, can- 
not be considered on a price-per-pound basis but 
must include end product properties, material costs, 
labor, capital expenditures for jigs and bonding 
equipment, and other factors which may affect pro- 
duction and sale of the product. Specific appli- 
cations should be studied to determine which of 
these factors is most important and limiting. Two 
or more adhesives of the type desired should then 
be tested under actual or simulated service condi- 
tions to determine actual bond strengths. 


Joint Design 


elastomeric adhesives generally 
have low tensile and shear strengths. However, be- 
cause of film elasticity, they develop high peel and 
cleavage strengths which are necessary if the joint 
is subjected to high loads. Under high-load condi- 
tions, rubber adherends stretch, bend, twist, or de 
form and induce peel or cleavage stress in the joint 
Although these adhesives have good cleavage and 

; 

I 


peel strength properties, joints should be designed 


Thermoplastic 


for shear wherever possible. 

Adhesives such as neoprene phenolics and nitrile 
phenolics have high shear and tensile strengths due 
to resin additives. However, these cause some loss 
in bond elasticity. Regardless of whether these ad- 
hesives are used for low or high stress conditions, 
the following basic rules for joint design apply. 


Types of Loading: All joints should be designed 
so that their geometry is conducive to maximum 
strength. Greatest strength is obtained when the 
maximum bonded area is put to work by stressing 
the joint in the direction of maximum strength. 

It is desirable to design a joint for tensile and 
shear stresses since these bring the entire adhesive 
film into play for the greatest strength. Next, in 
order of preference from a strength standpoint, is 
the joint designed for cleavage stresses. A third 
type, the peel-loaded joint, utilizes only the edge 
of the adhesive film and has the lowest strength of 
the three. 


Tensile Strength of Joints: Rarely, if ever, is a 
joint achieved in which the stresses are entirely 
pure tensile, shear, cleavage, or peel. In practice, 
there is usually a combination of several types of 
stresses, and each joint must be carefully designed 
if maximum strength is necessary. The ideal joint, 
loaded in either tension or shear, is equally rare 
in an assembly because either one or both of the 
adherends will stretch under these conditions. 

In a rubber assembly loaded entirely in tension, 
stresses are perpendicular to the plane of the joint, 
Fig. 1. Tensile stress is distributed uniformly over 
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the entire area, and the whole joint is stressed at 
the same moment with all of the bond reacting. 
However, two conditions can occur while the joint 
is under tension: Either the stresses will not remain 
perpendicular to the plane of the adherends, or 
one or both of the adherends will bend, twist, or 
stretch. 

In either case, it is possible for these forces to 
resolve themselves into cleavage or peel stresses. 
For example, if a rubber block bonded to a steel 
plate is loaded in tension which tends to pull it 
away from the plate, the edges of the block take 
the initial stress and the block deforms. As defor- 
mation progresses, there develops a condition re- 
sembling cleavage and the load finally produces 
a condition which closely resembles that found in 
peel loading. This is essentially what happens when 
rubber adherends are tensile stressed unless they 
are rigid or heavy enough in cross section to re- 
sist deformation. 


Joint Shear Strength: In a shear-loaded joint, 
stress direction is parallel to the plane of the joint 
and stress is uniformly distributed. If the adherends 
are susceptible to stretch or elongation while under 
shear, they will deform until the adhesive-bond 
alignment is in better conformance with the direc- 
tion of loading. As stress increases, the rubber de- 
forms and the edges are subjected to some peel 
stress and are more susceptible to failure. 

For example, if two strips of rubber are bonded 
and shear loaded, the rubber stretches readily be- 
tween its points of attachment and the edges of the 
joint become overloaded. The central portion of 
the bond is hardly loaded at all initially. As the 
adhesive along the edges fails, the areas of failure 
progress inward toward the center until the whole 
joint fails. At no time is all of the adhesive in the 


joint given an opportunity to contribute to total 
joint strength. The edges carry a disproportionate 
share of the load. Increasing the width of the over- 
lap will not necessarily increase shear strength of 
the joint. Strength increases to a maximum where 
the adherends start to yield and progressive fail- 
ure is inevitable. 


Joint Cleavage Strength: In a cleavage-loaded 
joint, one side is under great stress while the other 
side is under no load at all. Theoretically, unit 
stress increases from zero on one side to the cohesive 
strength limit of the adhesive on the other side. 
Therefore, not all of the adhesive in the joint is 
contributing its share of strength and the joint 
cannot be as strong as a joint of comparable area 
under tensile or shear loading. 


Peel Strength: Peel loading is the least favorable 
condition of all from the standpoint of strength. 
All of the stress in a joint of this type is concen- 
trated along a fine line at the very edge of the 
joint under load, and most of the adhesive is under 
no stress at all, Fig. 2. This small portion of the 
total bonded area cannot support more than a 
fraction of the load which would normally be sup- 
ported by the joint if it were properly distributed. 
All joints should be designed to take full advan- 
tage of the adhesive properties. 


Butt and Lap Joints; Stiffeners: Where cleavage 
and peel stresses cannot be avoided, the joint should 
be designed with stiffeners, overlaps, caps, etc. to 
provide a minimum of these stresses in the ad- 


hesive. In many instances, adding stiffeners and 
overlaps permits use of low tensile and_ shear- 
strength adhesives in many applications rather 
than more expensive, high-strength adhesives. 


Fig. 2—Peel loading an 
adhesive bond. This type 
of loading is the least de- 
sirable from a strength 
standpoint since stress is 
concentrated at the very 
edge of the bond. Most 
of the joint is under no 
stress at all. 
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Thin rubber sheets can be bonded in a lap joint 
or butt joined. However, in the latter case, a strap 
or doubler of the same material should be applied 
over the seam. Adhesives normally do not lend 
themselves to a butt-joint design. Where two rods 
are butt joined, for example, bending can, through 
leverage, exert tremendous cleavage forces on the 
joint and can easily cause failure. However, if the 
butt joint design is loaded only in tension, the joint 
will be satisfactory. Scarf joints have been found 
to be most practical for rubber assemblies. 


Reducing Bond Failure: In instances where rub- 
ber is bonded to an adherend with a different mod- 
ulus of elasticity, uniform stresses in the bond can 
be achieved by tapering one of the adherends sym- 
metrically over the length of the scarf joint in pro- 
portion to the modulus of elasticity. 

Often, increasing rubber adherend hardness will 
reduce adhesive failures in assemblies that permit 
stress to be transmitted through the rubber to the 
adhesive. This improves stress distribution of the 
rubber at the adhesive line. Elimination of sharp 
corners in rubber-metal assemblies also minimizes 
stress concentration in the adhesive. 


Bonding Methods 


The best adhesive will produce a poor bond if 
used on surfaces which are not absolutely free from 
dirt, grease, oxides, and other foreign materials. 
When bonding vulcanized rubber, mold _ release 
agents may be present on the surface of the molded 
part which will also result in poor adhesion. Talc 
and water-soluble mold release agents may be re- 
moved with water and plasticizers, and wax may 
be removed with a solvent. 

Improper surface preparation 
greatest single cause of adhesive failures. Also, the 
bonding operation may be complicated if paint or 
other surface coatings or treatment is used before 
adhesive is applied. The adhesive may not adhere 
to the particular coating at all or, even if it does 
adhere well, the solvent in the adhesive may at- 
tack and lift the surface coating to produce a poor 
joint. 


is probably the 


Application of Adhesive: In a few cases, the na- 
ture of the adhesive selected may require one par- 
ticular application procedure. Usually, however, any 
of several methods can be used. Service require- 
ments and configuration of components joined will 
indicate which method to adopt. 

Brushing and spraying are the most common 
means of depositing adhesive films. Large areas and 
complex shapes can be coated economically with 
adhesives by spraying. Apparatus and spraying 
techniques are similar to those used for applying 
paint finishes. Advantages of this method are low 
labor cost and uniformity of adhesive film. How- 
ever, rigid control of adhesive viscosity is required. 
Brushing is used for applying adhesives to a lim- 
ited number of assemblies, to assemblies of com- 
plex shape, or in cases where only part of the sur- 
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face is to be coated and masking would be imprac- 
tical. Other methods of applying adhesives require 
use of oil cans or pressure-fed flow guns, roll coat- 
ers for sheet stock, or knife coaters for spreading 
films of uniform thickness. 

Parts with unusual contours which must have 
adhesive only on the faces of their projections can 
be coated advantageously with a stamp-pad de- 
vice. When only certain areas of a flat surface are 
to be coated, a silk screen is often used. An ad- 
hesive pattern of considerable accuracy can thus 
be registered on a surface. Heavy bodied, rubber- 
base adhesives can be applied with a notched 
trowel which controls the amount applied. 


Bond Types: One of the major problems in bond- 
ing is to dissipate the solvents so that the adhesive 
film can develop strength. Solvent is useful only 
to give consistency for application. Once applied, 
it is a hindrance and must be released before the 
adhesive can function. Common bond types for 
rubber-base adhesives are: 


The adhesive ipplied to the least porous 


is then brought into con 
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permit passage 
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Crystal Controls Motor Speed 


ROTATIONAL DRIVE SPEED of a three-phase electric mo- 
tor is controlled to within 1 part in 400,000 by an 
external crystal oscillator. As reported by design engi- 
neer Jerome Linn, Genisco Inc., Los Angeles, the drive 
system is built around an eight-pole, three-phase syn- 


chronous motor. The drive system is so accurately regu- 
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lated that drift rate in speed is less than 1 part in 
10 million per week. 

The drive system was designed to rotate a 20-ft diam- 
eter ultraprecise centrifuge built for Arma Div., American 
Bosch Arma Corp., and AC Spark Plug, General Motors 
Corp. The centrifuge subjects extremely sensitive inertial- 
guidance components to an environmental gravitational 
field which can be determined to a precision of 1 part 
in 100,000. 


ADJUSTABLE-FREQUENCY INPUT POWER to the synchron- 
ous motor is supplied from a three-phase electronic sup- 
ply which controls the output of three rotary amplifiers. 
The electronic power supply is infinitely adjustable in 
frequency from 0.33 to 7 cps, giving a motor speed 
range of 6 to 100 rpm. Voltage requirements are a 


function of frequency and vary from 5 v at minimum 
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To 1 Part in 400,000 


speed to 26 v at maximum speed. Maximum output 


current of the supply is 200 amp. The motor delivers 
350 lb-ft of 


chronously from 6 to 100 rpm 


torque at 100 rpm and accelerates syn- 


The three-phase oscillator developed for the preci 


Or 
sion frequency source is based upon an RC phase-shift 


network that is resistance tuned by a three-gang, 15- 


turn potentiometer. Maximum frequency stability is 


achieved by closely regulating plate, cathode, and fila- 
ment voltages. Bias voltage is established by a mercury 
cell. Output amplitude is maintained by an automatic 
gain-control system which effects slight variations in 
Since the oscillator 


plate voltage. requires maximum 


temperature stability, the unit is enclosed in a heavy 


copper heat sink with a mild-steel liner sunk below 


floor level within the environmental chamber enclosing 


the machine 
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Hydraulic Kicker Accelerates Heavy Mass 


“Kicker retracted 


Roller-chain ~ 


Yee 


- 


HIGH-SPEED ACCELERATION of a 
heavy, traveling-saw cut-off car 
riage is achieved with a hydraulic 


ram member Applied in a con 


tinuous, welded-tube mill designed 
by Abbey Etna Machine Co., the 


ram is operated by a_ hydraulic 


cylinder under 200 to 400 psi 

In operation, the carriage is 
pulled back to the kicking position 
by a roller-chain drive at a speed of 
140 fpm. The roller chain is driven 
through a motor-powered, electri 
cally operated friction clutch. As 
the carriage approaches the kicker 
end of the machine, it actuates a 
slow-down limit switch which dis- 
engages the electric clutch from the 
motor The carriage slows down 
and strikes a braking limit switch 
which brakes the clutch. At this 
point the hydraulic ram is actuated, 
and it literally kicks the 3000-Ib 
cut-off carriage in the opposite di- 
rection, accelerating it to the speed 
of the tubing—120 fpm 
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A Practical 
Design Approach to 


Oscillating-Load _ 


By DONALD J. MYATT 
Associate Professor of Engineering 
Antioch College 

Yellow Springs, Ohio 


CTION of an oscillating-load bearing, such 
as the wrist-pin bearing in an internal-com- 
bustion engine, differs in several ways from 

the action of bearings for which thick-film lubrica- 
tion theory applies: 

1. In the wrist-pin bearing, magnitude of the load 
varies widely during each revolution of the engine. 


Nomenclature 





c = Radial clearance, in. 
h = Oil-film thickness at any given point, in. 
Minimum oil-film thickness, in. 
- Bearing squeeze-film coefficient 
Axial bearing length, in. 
- Speed, rpm 
Load per unit of projected bearing area 
W /2rl, psi 
Journal radius, in. 
- Time for oil film to escape from pressure area, 
Sec 
Load, Ib 
Journal eccentricity 
6 = Angle between point of ho to arbitrary point 
# = Viscosity, reyns 
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Fig. 1—Above—Journal and bearing ac- 
tion under an oscillating load 


Most bearings designed using thick-film theory carry 
relatively steady loads. 

2. Load upon a wrist-pin bearing varies in direc- 
tion, reversing for each revolution of the engine. 

3. The wrist-pin journal oscillates in its bearing, 
never completing a full revolution; a bearing de- 
signed using thick-film theory depends upon revolu- 
tion of the journal in the bearing to produce a load- 
supporting film of lubricant. 

For these reasons, particularly the last, methods 
derived from hydrodynamic bearing theory (thick- 
film theory) are not applicable to design of bearings 
supporting oscillating-journal loads. 

A journal and bearing being forced together un- 
der action of a load, W, are shown in Fig. 1. As- 
suming that the clearance space between journal 
and bearing is filled with oil and that bearing length 
is long enough in comparison to its diameter for 
oil flow along the axis to be negligible, oil will flow 
in a circumferential direction around the journal 
away from the high-pressure region. The oil-fiim 
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thickness, h, will vary both with angular position, 
and with displacement of the journal relative to the 
bearing. The oil-film thickness can be expressed 
in terms of the radial bearing clearance, c, and the 
eccentricity, e«, of the journal relative to the bearing 
by h = c(1 — ecos@). The quantity of oil dis- 
placed by the journal as it approaches the bearing 
with a given velocity and the load supported by a 


differential slot of oil can be used to determine 
amount of time required for the journal center to 
move from initial eccentricity, e;, to final eccen- 
tricity, e2:' 

24ulr® 

Solution to Equation | assumes that the oil-film 
pressure varies around the clearance space in the 
bearing from a maximum at ho to zero at a point 
ninety degrees away. In the actual bearing, positive 
oil-film pressure is probably maintained all around 
the periphery of the journal, but since the magni- 
tude is difficult to specify at any point, the assump- 
tion assures conservative results when Equation | 
is applied. 

Computed values of K, in terms of the journal 
eccentricity, are tabulated and plotted in Fig. 2. 
Since eccentricity is defined by e = 1 —rho/e, a 
value of « = | means the journal is in contact with 
the bearing; a value of e = 0 means the journal is 
concentric with the bearing. 


ar = % (1) 


Oscillating-Bearing Design: Equation | can be used 
to estimate the time required for the oil film to be 
squeezed out of the clearance space between journal 
and bearing under load. Factors used in the com- 
putation include oil viscosity; bearing dimensions— 
length, radius, and clearance; bearing load; and 
minimum oil-film thickness. Knowing these factors, 
the time that the load can be applied safely can be 
calculated. This time is then compared with the 
time that the load is applied, usually a function of 


the speed of the machine. 

If the time during which the load can be applied 
exceeds the duration of applied load, the design 
is considered safe. However, if the time calculated 
by Equation | is less than the period during which 


References are tabulated at end of article. 
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the load acts, then metal-to-metal contact within 
the bearing is likely to occur. To prevent this hap- 
pening, one or more specifications of the design 
should be changed. In this event, Equation | serves 
as a guide since it indicates effect produced by 
changes in bearing dimensions or the oil viscosity. 
If the time interval during which a load acts is 
known or specified, Equation 1 may be solved direct- 
ly for either the bearing dimensions or the oil 
viscosity. Because of the large number of variables 
involved, a number of them must be assumed or 
specified from other conditions involved in the de- 
sign. Most of the conditions required for good oscil- 
lating-bearing design are similar to the conditions 
required of a well-designed rotating bearing. 


Oil-Feed System: Safe loading time determined by 
Equation | depends upon keeping the clearance 
space between journal and bearing filled with lubri- 
cant. This equation assumes that axial oil flow 
is negligible in comparison to circumferential flow. 
In the actual bearing, some oil is usually lost out 
of the bearing ends. This oil must be replenished, 
so an oil-feed system should be included in the de- 
sign. The oscillating bearing is similar to the rotat- 
ing bearing in that the make-up oil should be fed 
into a low-pressure region. Since the load direction 
is reversed in many cases, the best location for the 
oil-feed inlet is usually ninety degrees away from 
the location of the major load. 


Bearing-Design Limits: There is a vast amount 
of experience available from past designs. 

BeaRING Size: At present, there is a trend towards 
making the bearing length-to-diameter ratio small. 
For short bearings, the load-carrying capacity of the 
oil film is reduced by the effect of leakage from 
the ends of the bearing. However, short bearings 
reduce the problem of providing necessary stiffness 
in the journal so that shaft bending does not cause 
excessive local loads near the bearing ends. A guide 
for current practice can be obtained from the data 
gathered from several manufacturers’ catalogs. For 
l-in. diameter bearings, all with 1/16-in. wall thick- 
ness, length range varies from '/) to 2 in. 

BEARING-CLEARANCE Moputus: For any particular 
application, there is a range of clearances that will 
provide best performance. This range depends on 
load-carrying capacity, minimum oil-film thickness, 
friction loss, manufacturing tolerances, etc. Minimum 
oil-film thickness, for instance, increases with an 
increase in clearance until it reaches a maximum; 
it then decreases if the clearance is increased addi- 
tionally. General experience with all types of bear- 
ings indicates that the clearance modulus, c/r, should 
be between 0.0005 and 0.002. 

Om. Viscostry: A choice of satisfactory oil viscosity 
would probably be covered by oils ranging from 
SAE 10 to 30. For a stationary engine or machine, 
oil-supply temperature can be maintained below a 
specified maximum temperature by an oil-cooling 








Example of Bearing Calculations 


Load diagram below is for a wrist-pin bearing for 
a 3%%-in. bore and 5!/4-in. stroke internal-combustion 
engine operating at 2800 rpm. Integration of the area 
under the curve gives an average force of 780 Ib acting 
during 270 deg of revolution. A l-in. diam wrist- 
pin bearing, 11/4 in. long is pressed into the connect- 
Assuming that the pin is 


ing rod of this engine. 


finished to 5 microinches rms and the bearing is 
finished to 32 microinches rms by a superfinish proc- 
ess, find a suitable radial clearance for this bearing. 

Assume SAE 10, 20, or 180 F 


may be used; and use an oil-film safety factor of 2. 


30 oils operating at 


Duration of Load Acting: Time during which stroke 
occurs is 270/360 revolutions. . Thus, i 


(270/360) (60/2800), or 0.0161 sec. 


Minimum Oil-Film Thickness Allowed: 


ho Factor of safety 


« 


roughness peak factor 


bearing roughness) 


9) 


(pin roughness 
mu in. 
ho = 0.000449 in. 
Bearing Clearance: 
Assume ce 0.0003, 0.0006, and solve 
for At for SAE 10, 20, and 30 
Tet « 0.0003 in. 
and é l (r ho/c) 

] (0.5 X 0.000449 /0.0003) 

0.945 

9) 


4 (from Fig. 2 


6 reyn (from Fig. 3) 
We2)K 
1.08 
0.00037) 4 
(39 sec for SAE 1 
224 sec for SAE 20 
280 sec for SAE 30 


marizes 





Comparing 


while the 


SAE 10 oi used and 
for SAE 30 oil. 


U.UUU4 and 


ance 1s unsale 


.0012-in. clearance is unsafe 


Bearing clearance should range between 


).0006 in. if all three grades of oil are to be used. 
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circuit. Range of maximum temperature rise for oil 
in most bearing installations is limited to 10 to 50 F, 
Fig. 3. 


Minimum Oil-Film Thickness: The thinnest film 
of lubricant which will prevent contact between the 
bearing surfaces during operation is the minimum 
permissible oil-film thickness. Primarily, it depends 
upon roughness of the journal and bearing, rigidity 
of bearing construction, and size and kind of dirt 
particles that are likely to contaminate the oil. If 
bearing construction is rigid enough and if oil is 
kept filtered, surface finish of the bearing and jour- 
nal control the minimum oil-film thickness. 

Surface finish is the root-mean-square (rms) av- 
erage height of the peaks and valleys of the surface. 
Ratio of peak-to-valley distance to surface finish 
value will vary from about four to ten in practice. 
Exact value depends more on the method of finish- 
ing than on the surface roughness. Some representa- 
tive values? of peak-to-valley to root-mean-square 
surface finish are given in Table 1. 

Bolz* has tabulated representative surface finishes 





Table 1—Production Surface Finishes 





Ratio of Peak-to-Valley to 


Finish 
Root-Mean-Square Roughness 


Method 





Fine grind 5 
Polish 

Superfinish 
Lap 10 


0 
‘ 
i 





Table 2—Bearing Surface Finishes 





Maximum Surface Roughness 


Type of Surface 
(microinch rms) 





Piston pin 

Crankpin 
Connecting-rod bearing 
Precision bearing 


General practice 





Table 3—Bearing Materials 





Load- Fatigure Anti- Deformability Cost 
Carrying Strength Seizure 


an 
Capacity Embeddability 





Lead-base babbitt 5° 
Tin-base babbitt 5 
Cadmium alloys 4 
Copper -lead 3 
Aluminum 2 
Lead bronze 
Thin overlay on 
copper-lead, 
aluminum, 
or silver 1 





*Relative ratings: 1 is best 


Table 4—Safe Load Time 





- Clearance — ——— 
0.0006 in. 0.0012 in. 


0.0003 in. 





0.0139 sec 0.0173 sec 
0.0280 
0.0350 


0.0126 
0.0157 


0.0224 


0.0280 


0.0078 sec 





which are commercially attainable for the different 
types of machine elements likely to have bearing 
contact. The values for journals and bearings are 
given in Table 2. In addition to an oil-film thick- 
ness equal to the sum of the peak-to-valley distances 
of the journal and bearing, a safety factor is some- 
times applied to increase the film thickness. Mag- 
nitude of the safety factor depends upon the con- 
fidence of the designer in the data and analysis 
he is applying to the design. 


Bearing Materials: Whether a bearing functions 
properly during its operation depends to a great 
extent upon the correct selection of bearing material. 
Requirements of the bearing material vary, depend- 
ing upon the application; desirable properties of 
one of many available bearing materials must be 
matched to critical requirements of the application. 
This means that the engineer must determine the 
requirements of the bearing and properties of dif- 
ferent bearing metals. The specific metal selected 
is one that possesses the optimum compromise of the 
required qualities. Typical ratings* of different bear- 
ing metals when tested under different bearing re- 
quirements are listed in Table 3. The designer 
should determine, for each individual case, the im- 
portance of the requirements. Listings in the table 
serve as a guide to evaluating capability of the 
bearing metals. 


Manufacturing Tolerances: Economy in produc- 
tion is vitally connected with tolerances. Whether 
selective assembly or interchangeable manufacture 
is used as the basis for design will affect tolerances. 
In general, the tolerance should be as wide as 
possible to enable the part to function satisfactorily. 
The data® in Table 3 have been correlated with 
the surface-finish requirements given earlier. 
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They Say... 





“A realization of the unsolved problems of the 
future should be a greater inspiration to our young 
men than the history of the problems which have 
been solved. Science and engineering have given 
this generation the key to a future full of far more 
promise than that of their forebears. It is up to us 
to see that these opportunities are seized and this 
depends upon our ability to tackle problems.”—Sir 
Grorce H. NEeEtson, president, Institute of Elec- 
trical Engineers. 
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Friction-Clutch Transmissions 


Part 3—Thermal Capacities and 


By Z. J. JANIA 


Research Engineer 
Automotive Research Dept 
Ford Motor Co., Dearborn, Mich 


It doesn’t take long to burn out a clutch 
if its friction faces are not matched to 
the loads and events of the closing cycle. 
To prevent untimely thermal damage, de- 
signers must know what temperatures the 
friction materials can take, and what tem- 
peratures will likely be generated. Physi- 
cal tests-to-destruction could give the an- 
swer—but expensively. At far less cost, 
this article provides the structure for ana- 
lytical models that yield reliable values 
of essential thermal data. 


failures can be attributed to excessive surface 
temperatures generated during slippage under 
axial load. Even moderate loads and slow speeds 
produce high instantaneous temperatures. In physi- 
cal tests, temperatures up to 1000C in time inter- 


| XPERIENCE shows that most premature clutch 


vals as short as 10~-* sec have been observed. 


Consequences of excessive temperatures are seri- 
ous. Metallic plates tend to weld together. On non- 
metallic or semimetallic plates, friction materials dis- 
integrate. Steel plates warp and develop surface 
cracks. Friction coefficients fluctuate appreciably, 
and oil oxidizes in lubricated clutches. 
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Fig. 17 — Representative 
plates, steel at left and sin- 
tered bronze at right, re- 
moved from a damaged as- 
sembly, show random distri- 
bution of heat flux density 
and irregular distribution 
and size of spots which 
transmit heat to the bulk of 
the plates 


To prevent these failures at the design stage, 
two important values must be obtained: 


l. Sate pern issible maximun irface temperature 


Maximum surface 


known conditions of 

Answers to both these questions are elusive. Per 
haps the most accurate information can be obtained 
from exhaustive physical tests. But this procedure 
is expensive, and results are not always reliable for 
friction materials which are poor electrical conduc- 
tors. 

This article provides an analytical approach. A 
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basic limitation is that the reliability of results de- 
pends on the assumptions made before equations are 
set up and solved. At the outset, however, an im- 
portant point is emphasized: Although calculated 
values of surface temperature may differ significantly 
from actual transient local values, the equations ex- 
press the manner in which temperature varies with 
system parameters. Thus, the equations show which 
of the parameters should be changed to obtain a 
desired change in temperature. 


> Analytical Assumptions 


Temperature of the clutch plates will be evaluated 
by solving the Fourier conduction equation. To do 
so, the assumptions which follow are necessary. 


1. Heat flux generated at the rubbing interface 
is uniformly distributed over the total frictional area 
of the clutch. That is, rate of energy dissipation is 
a function of time only. 

This appears to be quite a sweeping assumption. 
A challenging argument is: If the pressure due to 
the axial clamping force is uniformly distributed 
over the plate area, the rate of heat generation would 
be directly proportional to the tangential velocity 
and, therefore, to radial position on the plate. 

Another challenging argument is the assumption 
that the rate of wear of the rubbing surfaces, and 
not the intensity of pressure, is uniformly distributed 
over the area of the plate. If rate of wear is pro- 
portional to both tangential velocity and pressure, 
it can be shown that the product of pressure and 
radius must be a constant, pr = C. If this reason- 
ing is extended, it can be concluded that also the rate 
of heat generation is uniform over the whole plate 

Each of these arguments may hold under certain 
conditions, but it is instructive to see what an actual 
clutch assembly reveals, Fig. 17. Here, a representa- 
tive pair of clutch plates removed from a damaged 
assembly show how randomly distributed heat flux 
density really is, and how irregular is the number 
and size of spots through which heat enters the 
bulk of the plate. These observations discount both 
arguments. 

How then is assumption | justified? First, in a 
properly designed system, the rate of heat dissipation 
is a function of time—it decreases from an initial 
maximum value at the beginning of the slip period 
to zero at the end. 

Secondly, most clutches are so designed that the 
ratio of OD to ID of the plate is not much greater 
than unity (about 1.3). Therefore, the effect of the 
heat flux variation (directly with radius) on plate 
temperature is small. 

Last, it must be remembered that the purpose of 
this article is not the exact calculation of plate sur- 
face temperature, but rather the development of a 
method leading to a more rational estimation of 
the thermal capacity of a clutch than is possible 
by consideration of the rate of energy dissipation 
alone. 

2. Heat transfer from the clutch plates to the 
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surroundings during slipping is negligible. That is, 
no heat generated escapes to the outside during the 
slip period. 

This assumption is particularly justified when 
slip periods are of short duration—several seconds 
or less. Also, in most clutches the edge area of the 
plate is much smaller than the area receiving heat. 
Thus, heat flow in the radial direction is small and 
can be neglected in comparison with the flow in 
the axial direction. 


3. The effect of the lubricating oil is neglected. 
The effect of lubricant is difficult to trace because 
lubrication changes from hydrodynamic to boundary 


Nomenclature 





= Constants; also plate plane designations 

= Total effective friction area, entire clutch, sq ft, 
also sq in. 
Constants 
cp 
Specific heat, Btu per lb-deg F 
Axial clamping force, Ib 
Moment of inertia, Ib-ft-sec? 
Thermal conductivity, Btu per sq ft per hr per 
deg F per ft, also Btu per sq ft per sec per deg F 
per ft 
One-half plate thickness, in., also ft 
(hi Te + Li Tr)/(h + Iz) 
I; I2/( + Iz) 
Total energy dissipated during slip period, lb-ft 
Energy absorbed by steel plate, per unit area, Btu 
per sq ft 
Rate of energy dissipation per unit area, Btu per 
sec per sq ft 
Rate of energy dissipation during slip period, 
lb-ft per sec 
Thermal resistance, 1/k1 

= Clutch frictional torque, lb-ft 
Engine output torque, lb-ft 
Resistive load torque, lb-ft 
Time, sec 

- Time when max plate surface temp occurs, sec 
Slip period, sec 
Distance from a point in a plate to the plate 
surface, in. 
Equation constant, Btu per sec? per sq ft, see 
Equations 79 and 80 
Equation constant, Btu per sec per sq ft, see 
Equations 79 and 80 

; Ri 
Ci 


Plate temperature, deg F 


> 
by 


t1/(ki + ke) 
[Ri 
a 
Density, lb/cu ft 
Angular velocity, particular, rad per sec 
(t) = Angular velocity, general, rad per sec 
Subscripts | and 2 pertain to engine and load sides, re- 
spectively, of a power transmission system; also, central 
steel separator plate and adjacent friction plates, respective- 
ly, in a clutch. 


Conversion Factors: 
lb-ft X 6 (lb-ft) (1.285 < 10-3) = Btu 
Ib-ft/sec (1.071 X 10-4) /Ay Btu per sec per sq ft 
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Drive shoft 
speed 








(b)--- Groove 
Fig. 19 — Representative oscillograms show vari- 
ation of engine speed, drive shaft speed, and drive- 
shaft torque vs. time, during automatic shift in an 
automobile transmission 








Fig. 


20 


Intensity 





and 


flow of 





heat 


generated 
the rubbing surfaces of a friction clutch 


at 





type while the oil is squeezed out of the space be 


tween the plates as they close. Generally, the pres- 


ence of oil lowers surface temperature considerably 
Depending on the type of lubricant, under boundary 
I 8 y] 


lubrication conditions, temperature can be 30 to 60 


Iriction 


per cent lower than in the case of dry 


> Rate of Energy Dissipation 


The first objective is the form of the expression 
for the rate of heat dissipation. 
consider a basic power transmission system, Fig. 18. 
There, the 
by the brake. For simplicity, all torques are assumed 
constant. 

When compliance of the system is neglected, it 
is shown that 


Tr 


For this purpose, 


resistive load torque, T,, is simulated 


w1(t) _ 


he. 
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slipping 


tota 


( 


in 


i 


amount ol 


one cycle) 


energy 


1S obtained 


dissipated 


by 











Equation 67 between the limits t = 0 and t = bh. 


T(Q’y 22)? Ih Te 


reer serve (69) 





SL Re Be io 
~  2T(h +h) — (2 Te + h Tr) 

A special case occurs when Tp = Tg = 0, that is, asd al 
when the system consists of two flywheels J; and [2 QO =r pe (72) 
rotating at different speeds with no external torques. a(f1 $F fe) 

Then, Equations 67, 68, and 69 reduce to Equations 67 through 72 have very simple math- 





Example 1 111.0 Btu/sq ft 


Consider a system in which the clutch is the multiple 


, vad 
disc type with alternate steel and cork-coated plates. Sys- 4] 
Also, 


(1.242 X 10-5) T? deg F 


Sa ta average rate of heat dissipation during the slip 
tem and ciutcn data are 


sda period is qo(avg) = Q/t 
5 lb-ft-sec* 


These results are plotted vs. T in Fig. 21. In this ex- 


.75 Ib-ft-sec* 


: ample, the graph shows that clutch frictional torque up 
00 rad/sec 


to about T 10% lb-ft has little effect on maximum sur- 
200 rad/sec F . 
face temperature. Also, surface temperature in excess of 
500 F would probably damage the cork friction lining 
unless the clutch is of lubricated or “wet” type. The 
presence of oil would reduce this value of temperature 
about 30 per cent. If the clutch is intended to perform 
under heavy duty conditions, surface temperature values 
of the order of 350 F would be considered too high. 
To obtain satisfactory performance, the total frictional 
area of the clutch would have to be increased. This 
is one reason why, for heavy duty applications, cork is 
not a suitable friction material if the size of the clutch 
package is to be kept small. 
Another much more frequently used system is one 
(e.g. the automatic transmission in a motor vehicle) in 


which external driving and resistive torques, as well as 





the clutch frictional torques, act on the rotating inertias. 











In such systems, Equations 67, 68, and 69 are used to 





calculate the rate of energy dissipation, duration of slip 
period, and the total amount of energy dissipated per 
cycle. In the present case, observe that Q is no longer 
independent of T and that both t and Q approach 


infinity when T (2 Te + hh Tr)/(h TF Iz). 
Again, examine the effect of varying clutch frictional 


¢ 


torque on maximum surface temperature when the change 


> 





« 


in T is brought about only by changing axial force on 
the clutch plates. 
New expressions for ¢ and & are derived and substituted 


), Slip Period, 4,(sec) 








in Equation 86 to obtain 


of Heat Dissipation, 0/7 


8 wT (21 — Qe)? P 
2AyI(T — M)Ci 





ated O(Btux10° 


> 





THST(T M)I°Ri?Ci 
re 90 P A; 


< 





Heat 
(deg Fx1l0 


Ox 


According to Equation 89, for a system as shown in 
Fig. 18 which has both driving and resistive torques, 
maximum surface temperature reaches very high values 
when the frictional clutch torque approaches the value 
of the engine output torque. The same equation also 
shows that when T > (1,T, + 1,T,)/(I, + I.) (ie, 
when to is very small), the contribution of the second 
term to the value of 91 max may become appreciable. 


Mox Surface Temp, 6, 





10,000 


Clutch Frictiona 


Consequently, in spite of decreased slip period, the sur- 
3 ogee: . face temperature of the clutch plates may begin to in- 
Fig. 21—Thermal properties and capabilities of a multi- sac tak ; I ss é 


ple-disc clutch system vs. clutch frictional torque crease. 
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Example 2 


Consider a system, Fig. 18, in which the values of 


Ih, I2, 21, and 22, are the same as in Example 1, and 


Tr 250 lb-ft; Tr Then, 


200 Ib-ft. 


do\ avg) 


All four of 


vs. clutch frictional torque. 


tnese uantities 


) 


Analysis of this case shows why so much effort is spent 


friction clut 1e 


in the development of a associated 
hydraulic control system in an 


The aim 


and, at the same time, t nake the 


passenger-Calr 


transmission. is finally t oduce an economi 
assembly 


cal clutch 
{ 


transition from one geared 


as possible. Relatively larg 
per cent variation in 
h friction material 
fully calibrated S\ 
or, with very 


systen 


Slip Period, 4 ( 


? 


Avg Rate of Heat Dissipation 





Dissipated. @ (Btux 107) 


Heot 


x Surface Temp, @ (deg Fx10°) 
er? mox 





Fig. 22—Thermal properties and capabilities of a mul- 
tiple-disc clutch system, including the influence of engine 
output torque and resistive load torque, vs. clutch fric- 
tional torque 
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Fig. 23—Variation of 
6, with plate thickness. 
T =700 lb-ft; ¢, 0.607 


maximum 


surface temperature, 
Plate is heated on both sides; 


sec 
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ematical form and thus could be used advantage- 
ously in further analysis provided they do not cause 
too great a departure from reality. To compare 
analysis with fact, examine Fig. 19. It shows oscillo- 
graphic recordings of engine and driveshaft speeds 
in a passenger motor vehicle equipped with an auto- 
matic transmission and a hydrokinetic torque con- 
verter. Both oscillograms were taken during the 
shift from “low” to “high” gear. The change in 
the engine speed is a consequence of the application 
of a friction clutch of multiple-disc design. 
Examination of Fig. 19a and 19b shows that in 
both cases the manner in which engine speed varies 
can be approximated by a straight line. This sug- 
gests that also the rate of heat dissipation varies 
linearly with time, and thus has the general form 


Go(t) At + B (73) 


which is identical to Equations 67 and 70. 

To obtain the rate of heat dissipation per unit 
area in units of Btu per sec per sq ft, Equation 73 
is multiplied by 1.071 = 10~-4/A;. The resulting 
equation form is 


q(t at b (74) 

Plate Boundary Conditions: Fig. 20 shows two 
clutch plates in contact under the action of an axial 
clamping force F. One plate is made of steel and 
the other is coated with friction material. Surfaces 
AA, where rubbing occurs, can be thought of as plane 
sources of heat, producing q(t) Btu per sec per sq 
ft. At the rubbing interface the surface temperature 
of both plates I and II is the same. The rates of 
heat flow into I and II are not equal but depend 
on the thermal properties of the two materials in 
contact. Let these rates of heat flow into I and 
II be denoted by qi(t) and q(t), respectively. Then, 
at the interface AA, 


(76) 


where 4;(x,t) and 62(x,t) are the temperatures of 


plates I and II, respectively. Also, at AA, 


9; 


are thermal conductivities of the 


where ky and 
two materials in contact. 

equal °62/¢x, but if 
Equation 76 is to be satisfied, °6,/°¢t 0f./¢t at 
surfaces AA, and it follows that 


Usually, °4,/¢x does not 


(dU) 


In units of Btu per sec per sq ft, Equations 79 and 
80 are the boundary conditions at x 0. 
At the mid-plane BB in Fig. 20, the temperature 
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gradient must be zero because plate I is heated uni- 
formly on both sides. That is, at x = |, 06,/9x = 
°92/0x 0. This equation and Equation 79 are 
boundary conditions necessary for the solution of 
Equation 81. 


Plate Temperature: With these assumptions, the 
Fourier conduction equation assumes the form 

é? 6, é 61 

eee es Ci Ri ~ (81) 

0 x* Ct 
where C, c:p, and R, = 1/k,. The terms ky, ci, 
and p; are thermal conductivity, specific heat, and 
density, respectively, of steel. 

To obtain surface temperature as a function of 
time, it can be shown that 


_ WR 
© hvRiGi 3 


co 


[ t 





2IVRi Ci 


= 


n=] 


t* a IVRiCit IS(C; Ri) ** 





~ 21V Ri Ci 3 45 


2F(Cy Ri)** 


where 


[wae 
“af f+ 3 


Thick-Plate Expressions: Examination of Equa- 
tion 82 shows that for very large values of !)/ RC, 
that is, for 1—» co, 6,(0,t) assumes indeterminate 
form. In most clutch assemblies, space and weight 
limitations dictate small values of /. However, for 
the purposes of this article, it is important to ex- 
amine the form of 6,(0,t) for very large values of 1. 
For |— «, the expression is 


9(o, t) (83) 


it can be shown that maximum tem- 
perature occurs at the time t,, t,/2 and that its 
value is ,/2 times that at t = ty. 


For |— o, 


> Application of Results 


Few factors that influence results have been 
neglected in the preceding derivations. However, 
certain combinations of conditions and certain ob- 
servations can expedite calculations. 


Temperature Values: It must be remembered that 
both Equations 82 and 83 have been derived with 
the condition that 6,(x,t) = 60(x,t) — O att — 0. 
Thus, in calculations for maximum temperature dur- 
ing the slip period, the ambient temperature of the 
plate at t = 0 must be added to values obtained from 
Equations 82 and 83. 
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Thermal Conductivities: An interesting observa- 
tion is the effect of the thermal conductivities k; 
and k, of both clutch plate materials. It is found 
that surface temperature is roughly proportional to 
1/(ky + kz). Thus, a fairly large variation in sur 
face temperature may be caused by varying the con 
ductivity of only one clutch plate. Also, to keep the 
surface temperature as low as possible, materials 
having large thermal conductivity should be used. 
Of course, high values of k; and ks are not the only 
criteria for selection of plate materials. Other fac- 
tors are considered in the next article in this series. 


Thin-Plate Temperature Effect: In practice, many 
clutches, especially those of multiple-disc type, are 
so designed that the thickness of the plate, 2/, rarely 
exceeds 0.10 in. When this value of / (0.05 in.) is 
substituted in Equation $2, the constant in the ex- 
ponent of e becomes 


Le * = 


Thus, even with t 0.1 and n 
9 x 10-*. For all practical purposes, the contribu- 
tion of infinite series in n could be neglected. 

With this simplification, for small values of |, 
Equation 82 becomes 


Maximum Surface Temperature: To find maxi 
mum surface temperature of the plates, Equation 84 
is differentiated and °4,/°t is set equal to 0. Then, 
the time of incidence of the maximum surface tem 
perature is 


This expression indicates that t,, is dependent 


on the duration of the slip period, plate thickness, 
and thermal properties of plate material. 

By substitution of the value of t,, from Equation 
85 into Equation 84, the maximum surface temper 
ature, for small values of /, is 


1 Ci 


Useful observations are derived from Equation 86, 
depending on the nature of the system of which 
the clutch is a part. Thus, in a system which con- 
sists of two flywheels rotating at different speeds 
in the absence of external torques, and the purpose 
of the clutch is to transfer energy from one fly- 
wheel to the other (as in inertia starters), Equa- 
tion 72 shows that the total amount of energy dis- 
sipated in the clutch during the process of coupling 
is independent of the clutch frictional torque T. On 
the other hand, the duration of the slip period t,, 
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in Equation 71, is inversely proportional to T. 
The question may be How does the 
change in ¢,, caused by varying T, affect the maxi 


raised: 


mum surface temperature of the plates? It is to be 
understood that the variation of clutch frictional 
torque is affected by adjusting only the axial clamp 
ing force F. Clutch dimensions, number of plates, 
and frictional and thermal properties of the plates 
are held constant. 

This problem may arise when it is desired to adapt 
a clutch of certain thermal and mechanical capacity 
to a system demanding a higher capacity clutch. 
The deficiency can be compensated for by increased 
pressure on the frictional surfaces. 

To express Equation 86 in other terms, it can be 
shown that the amount of energy absorbed by the 
steel plate per unit surface area is 


where 8 is the conversion factor from Ib-ft to Btu. 
This and other substitutions in Equation 86 yield 


Although the contribution of the second term in 
Equation 88 to the value of imc. becomes appre- 
ciable only at very high values of T, it will be ob 
served that surface temperature is proportional to 
the square of the clutch frictional torque. Thus, 
in the case when the clutch is used to start or stop 
pure inertia loads, too small—not too large—values 
of t, will tend to damage the clutch 


The next article, last in this series, concludes the 


treatment of thermal factors in clutch operation 
Summary conclusions show how best to compromise 
clutch operation, instantaneous flash temperatures, 


and bulk temperatures of a clutch assembly 


They Say... 





“Personal achievement is not only a key to hap- 
piness, it is our only hope of national survival. For 
once the Russians out-achieve us significantly, we 
will live only by their grace and consent. And the 
Russians know, and we should know, that national 
achievement comes from hard work—not alone from 
a few top-drawer scientists, but from the sound and 
solid work of a whole people.”—Cuar.es H. Brower, 
president, Batten, Barton, Durstine and Osborn 


“Fundamental research is the source from which 
applied research flows. The depletion of reserves in 
the less tangible area of basic knowledge pre duces a 
scarcity just as real as in the field of physical mate 
rials.°—Joun T. 


a ; ae. 2 
stitute of Te hnology. 


Retraiata, president, Illinois In 





marking 
electronic 
chassis 


... for easy assembly and maintenance 


By FRANK WILLIAM WOOD JR. 
Design Engineer 

Vitro Laboratories 

Silver Spring, Md 


NADEQUATE or improper marking of electronic 
| chassis and components can cause at least two 

major problems. First, malfunctioning equipment 
may be produced because electronic components are 
incorrectly mounted or wired. The cost of repairing 
such units can all but wipe out any possible profit 
margin. 

Second, equipment in which parts are poorly 
marked may be difficult to maintain. This situation 
will do little to build customer confidence in future 
sales. 

A number of design recommendations are given 
here for correct chassis marking and component 
identification. These are summarized in Table 1. 

Marking location may be limited by the marking 


Table 1—Twelve Rules for Electronic- 
Chassis Marking 





Locate markings adjacent t 


referenced componen 
Make markings legible 

Decide how permanent markings should be 

Be sure markings are visible wi ut moving 
markings in relation to each component in a consistent 


any components 


Locate 
manner 
Use correct designation letters 
Orient markings so they can 


le 


be read when chassis is installed 
it conso 
Be sure adequate information is provided on adjustable-control 
markings 

Mark stacked comfy n be individually recognized 
Clearly identify individual sections of dual electrical or elec- 
tronic components 

Make sure markings will not be lost if components are removed 


nts so they ca 
Identify tubes or other components which are enclosed on the 


Military Publications on Chassis Marking 





Simulated Silk-Screen Labeling Process for Electronic Equip- 
ment,’’ Navy Electronics Laboratory Reliability Design Hand- 
book, Code 4350, Section 4.13, Page 1, 18 June, 1954 

Military Specification: Ink, Marking, Quick-Drying (for Non- 
porous Surfaces), MIL-I-16557A, 18 February, 1952 

Military Standard: Electrical and Electronic Reference Designa- 
tions, MIL-STD-16B, 1 June, 1956 

Marking of Electronic Items 
y, 1954 


Military Specification MIL-M- 
13231 (Sig C), 25 Januar 
MIL-E-19100 
MIL-E-16400 


process selected. Therefore, one of the first con- 
siderations in marking electronic equipment should 
be the method of marking. Several possible processes 
are listed in Table 2 along with the characteristics 
of each. Remember that the application and expected 
life of the equipment determine how permanent 
the marking needs to be. Of course, any method 
chosen should be made as permanent as possible. 


Table 2—Marking Methods 





Method Characteristics 





Slow process. 

Suited only for very small quantity 
Quality varies with application skill 
Changes are easily made. 


1. Rubber stamp 


High in cost. 

Suited only for small quantities 
Changes cannot be made easily 
Permanent. 


. Engraving 


3. Silk sereen Professional appearance 
Suited for high quantity 

Professional appearance 

Suited for small to medium quantity 
5 to 500 pieces 


. Simulated silk screen 


Professional appearance. 
Slow process not suited for production 
Not applicable to military equipment 


. Deealcomania 





{o) 

Good 
morking 
locations 


Identify markings specifically with each chassis 
component, a. Don't mark half way between 
two components, b, because positive identifica- 
tion is often impossible. 


MACHINE DESIGN 





Mark sections of dual components on both 
the bottom, a, and top, b, of chassis 





Place identical num- 

, ; : bers on both the chas- 

Key multiple markings for stacked com- sis and the removable 

ponents with an order-of-stacking start- part of a plug-in sub- 
ing point, such as ‘‘top’’ or ‘bottom. > s assembly. 


Label enclosed 
components on 
both the inside 
and outside of 
the shield 























i s x 


Show exact locations 
ing of the chassis. 





ay: of ea 
de ELAN ig wala? 


of markings with a dimensioned draw- 


CPE es 











OO © 


viol vio2 viO3 


om , Avoid marking on replaceable compo- 
Mark identical tube types, lined up in a row, with one nents because the number may be lost 
tube number placed between leaders. A unique number unless chassis is also marked. Keep 
should also be placed under each tube socket to distinguish markings parallel to one edge of chassis 
each tube in the schematic. unless space is limited. 
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Hidden markings 





Don't hide markings under electrical or elec- 


¢ components ng on chassis may make 





Boord ossembly number 








Terminal 
numbers 


Potentiometer — 


>>component 
numbers 




















(¢) Good design (6) Poor design 


Position markings consistently. Leave no room for human judg Mark increase or decrease indi- 
ment in determining component and part-number association cations clearly on adjustable 
The markings in @ are well placed. Those in b are ambigu controls 


Orient markings right side up on side- 
mounted chassis. Always determine 
final mounting position of a chassis 
before labeling chassis. 
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CHARTS FOR BEAM DESIGN 


NSISAd 


Deflection? Natural frequency? 
Stiffness coefficients, charted here, 
provide quick and easy answers 
to such problems. 

They apply to uniform-section, 


small-deflection members. 


By JEROME E. RUZICKA 
Staff Engineer 

Barry Controls Inc 
Watertown, Mass 


INCE beams display elastic properties, deflec- to beam curvature for small deflections is (see No- 

tion under load is dependent upon the beam _ menclature) 

rigidity. The “stiffness coefficient” is a con- 
venient tool for analyzing beam members. It is made Vl EI 
up of two parameters: The reference stiffness, and 
the position along the beam at which the stiffness 
is desired. Although the analysis is simple, resulting 
expressions and charts are useful in many structural 
design and linear vibration problems.! 


and the equation for shear in terms of beam deflec 


tion is 


Analysis: For small beam deflections, the load- 
deflection characteristics are determined by elemen- The beams discussed in this article have constant 
tary theory.* Throughout this analysis, the sign flexural rigidity, EJ, and no transverse load function. 
conventions for displacements, shear forces, and bend- Fig. 1 shows a schematic diagram of a uniform 
ing moments are those commonly used in the liter- beam with no transverse load function, and the 
ature. general solution for deflection of that portion of 
The equation which relates the bending moment 





‘References are tabulated at end of article Nomenclature 


Position on beam at which 





In. 
Modulus of elasticity, psi 


q wneg 


Frequency, cps 


Acceleration due to 


Moment of inertia of 


ubisa 


t 


neutral axis, in 





#9 
bE 


eres. a 


=— + ws at pol 
| 2 = w(x) per it 
x-0 x=/ EIL/l Reference tiffne 
: Length of beam, in. 
i Bending moment, in.-lb 
] 





— ] Neutral : : 
t atk ] Stiffness coefficient 








Deformed neutral axis Concentrated load, 


Shear for 2, lb 
rf 7 ati ; “ ; : Transverse dis 
Fig. 1—Schematic diagram of beam configuration 


Co-ordinate positior 


Static deflecti 
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Fig. 2—Beam stiffness coefficients 
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Case 1: Hinge-Hinge 
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5S: Hinge-Guided 


Case 
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the beam bounded by end constraint and with a 
concentrated load is 


l 
—— (Ax* + Bx* + Cx + D) 
El 


For the beams being considered, two such equa- 
tions must be written: One for each of the intervals 
0 <x <aanda < x < 1. Thus, in general, eight 
constants of integration must be evaluated to deter- 
mine the over-all deflection characteristics of the 
beam due to the applied concentrated load. 

The proper boundary and continuity conditions for 
the types of beams being considered are: 
condition: w = 0 and M = 0 
0 and dw/dx = 0 


1. Hinged-boundary 
2. Clamped-boundary condition: w 
. Free-boundary condition: M 0 and § 0 

. Guided-boundary condition: dw/dx = 0 and S = 0 
conditions: w, = w. 


continuity 


M, and S, 5, = Q 


5. Concentrated-load 
1 dw, dx, M, 


du ax 

After evaluating the constants of integration for 

a beam with given constraints, the displacement 
equation is 


yo 
w(x) = —— f(x) 
El 


where f(x) is some function of the co-ordinate posi- 


tion x which has a different form depending on which 
interval is considered. If x is made to coincide with 
the point of application of load Q (that is, x = a) 
the stiffness coefficient of the beam at that point is 


Beet. EI 
I f(a) 





w (a) 


The general expression for a dimensionless stiffness 
ratio is 


Ka l 
Ky f(a) 


where K, = EI/I°. 

This method of analysis was applied to six cases 
of uniform beams. The results of the analyses, Fig. 2, 
are expressed in terms of the a/I ratio which defines 
the point at which the stiffness is desired. The 
graphical representations of these solutions facilitate 
the determination of stiffness coefficients. Of the 
six cases considered, Cases 2, 4, and 6 are most 
frequently encountered in engineering design. 


Example 1: A uniform steel beam of rectangular 
section is securely clamped at both ends in a me- 
chanical structure, Fig. 3. If a 50-lb load is placed 
on the beam as shown, what will be the resulting 





ee pe 


ROSS YY 
Cross-section 


Fig. 3— End-con- 
strained beam with 
uniform cross-sec- 
tion and _ concen- 
trated load 
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Rigid cap 
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Fig. 4 — Concen- Rte ee 
trated load, sup- 
ported symmetrical- 
ly by a rigid car 
on two angle-sec- 2 
tion flanges . 
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deflection under the load? What would be the fre- 
quency of vibration? 

The moment of inertia of the cross-section is J] = 
bh3/12 = 1(14)8/12 = 0.0013 in.* The length of 
the beam is 20 in. and the a/I ratio is 0.6. This 
beam is recognized as Case 2, and from Fig. 2, an 
a/l ratio of 0.6 gives K,/K, = 220. Therefore, 


220(30) (10®) (0.0013) 
208 
and for the 50-lb load, the deflection is 8 = Q,/K, 


To determine the natural frequency, 


; l y g 
f annie, Wiliam 
27 Sst 


where §,; is the static deflection under the load and 
g = 386 in. per sec.” Hence, for this example, the 
natural frequency of vibration is 


Ks = 2K, = 1075 Ib per in. 





Tips and Techniques 


l y 386 i 
—_ ¥ ——_———_ 14.5 cps 
27 0.0465 

Example 2: A load W is exerted symmetrically 
through a rigid cap on two flanges of angle sections 
in a mechanical structure, Fig. 4. What is the deflec- 
tion of the cap? The load applied to a single beam- 
spring is W/2. The type of beam arrangement is 
Case 4, with | 1.25a and a/l = 0.8. For an a/l 
ratio of 0.8, the stiffness ratio, Fig. 2, is 5.85. The 
deflection then becomes 


0.167 Wa 
El 

Other deflection and vibration problems can be 
solved in a similar manner by using the charts in 
Fig. 2. 

REFERENCES 

1. A. H. Church—Mechanical Vibrations, First Edition, John Wiley 

and Sons Inc., 1957, Chapter II 


Timoshenko—-Strength of Materials, Part I 
Nostrand Co., 1940, Chapters V and VI 


Second Edition 





Pentagon Construction 


This simple geometric construction provides an 
accurate method for laying out a regular pentagon 
or decagon. 

1. Construct a circle and draw diameter AOB. 

2. Construct vertical OC. 

3. Locate midpoint H on radius OB. 

4. With H as center and HC as radius, draw arc CD 




















5. The chord distance CD is the side length of the 
regular pentagon. 

6. To find the side length of a decagon, construct the 
normal to chord CD from H and extend to E on 
arc CD. 

7. CE is now the arc over one side of a regular deca- 
gon. 

—A. E. Hocustetn, Strong Electric Corp., Toledo, 
Ohio. 
EpITor’s NOTE 


Other polygon construction methods are described in the January 
23, 1958 issue of MACHINE DESIGN on Page 144 


December 11, 1958 


Differentiator 


This procedure for finding the slope of a line, 
required when differentiating displacement or veloc- 
ity diagrams, makes use of the mirror-image method 
to locate the slope. In addition, it permits the slope 

















line to be drawn without moving the mirror. 

A mirror is incorporated in a holder rigidly fas- 
tened to a drafting machine rule at A. When the 
mirror is held on the curve, a distorted line, EF, is 
viewed. The machine is moved around until EF be- 
comes the continuous line EG. The slope line is 
then drawn along the edge of the rule OA—Mz 
CHAEL W. ScCHWETzZ, senior design engineer, American 
Type Founders Co. Inc., Elizabeth, N. | 


Do you |! r technique for our other 
readers? jollars or more for 

published contribution. Send a short description plus 
irawings, tables r photos to: Tips nd Techniques 
Editor, MACHINE I N, Penton Bidg., Cleveland 13,0 





YOUR SPECIAL VALVE 
MAY ALREADY BE IN PRODUCTION 





10,000 PSI 


\ J solenoid operated 
Shut-off valve. 














250 PSI 4-way 
spring centered 
miniature manual 
non inter-flow 











oo 


3000 PSI inline 


valve. 








3000 PS! 3-way 
explosion-proof 
solenoid vaive 

with manuol override. 








manual! shut-off valve. 





3000 PS! Dual 3-way, 
3-position manual 
non inter-flow valve. 











The Barksdale valves shown on this page 
represent some of the over 1000 typical 


examples of modifications developed for the 
special requirements of original equipment 


manufacturers. 


We are interested in ‘‘Specials’’ and can 
produce them economically, because the 
Shear-Seal’’ design is exceptionally adapt- 
able. 


If you have a special valve requirement, call 
your Barksdale representative and ask to see 
the scores of existing modifications in Special 
Valve Catalog SV-158 and Remote Control 
Catalog RV-958, or write and outline your 


special requirements to: 


CONTROL VALVE DIVISION 


3000 PSI 4-way 
non inter-flow 
manual vaive 
built to military 
specifications. 











1500 PS! 4-way 
spring centered 
manual valve with 
built in 

cylinder relief and 
pressure relief volves. 





VW 


arksdale valves 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 














4000 PS! 4-way 
cylinder operated. 





1500 PSI 4-way 
spring centered 
manual valve with 
built in cylinder 
relief valve. 














1500 PS! manifold mounted 
manual valves on a sub base with 
built in check and relief valves. 





TO FIND THE BARKSDALE REPRESENTATIVE IN YOUR AREA 
LOOK UNDER “VALVES” IN THE CLASSIFIED SECTION OF THE 


FOLLOWING PHONE BOOKS: 


Alabama, Birmingham 
Arizona, Phoenix 
California, Los Angeles 
Oakland 
San Diego 
San Francisco 
San Mateo 
Connecticut, Bridgeport 
Hartford 
Stamford 
Dist. of Columbia, Washington 
Illinois, Chicago 
Rockford 
Rock Island 
Indiana, Indianapolis 
lowa, Davenport 
Kansas, Wichita 
Kentucky, Louisville 
Lovisiana, New Orleans 
Maryland, Baltimore 
Massachusetts, Boston 





Circle 481 on 
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Michigan, Detroit 
Minnesota, Minneapolis 
St. Paul 
Missouri, St. Louis 
Kansas City 
New Jersey, Jersey City 
New York, Buffalo 
Manhattan 
Syracuse 
North Carolina, Charlotte 
Ohio, Cincinnati 
Cleveland 
Oklahoma, Tulsa 
Oregon, Portland 
Pennsylvania, Philadelphia 
Pittsburgh 
Tennessee, Memphis 
Texas, Amarillo 
El Paso 
Houston 
Washington, Seattle 
Wisconsin, Milwaukee 
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Electrical Strain Measurements 

At High Temperatures 

J. E. Starr, Tatnall Measuring Systems 

40 
Principles of the bonded electrical 
resistance strain gage. Types of 
gages and advantages of each in 
various high-temperature applica- 
tions are covered. Gage sensitivity, 
suitable gage alloys, and lead wire 
considerations are included. Elec- 
trical property data of the gage al- 
loys and lead wire materials are 
summarized. 

ASM paper, Proceedings of the First 


Southwestern Metal Conference, Dallas, 
Tex., 1958; pp. 37-50. 


High Temperature, High Energy 
Electronic Resistors 


A summary of the unusual quali- 
ties of recrystallized silicon carbides 
which make the material suitable 
for new electronic applications. 
Electrical properties of the material 
are due to volume characteristics 
of the silicon carbide, rather than 
to surface phenomena as is com- 
mon in the usual bonded ceramic 
resistors. Available resistor forms are 
illustrated and potential applica- 
tions covered. 


Advanced Materials Technology, Volume 
1, No. 4, September, 1958; pp. 6-7. 


Sealed Power Transformers 

E. W. Tipton, Westinghouse Electric 

Corp. 
A presentation of transformer de- 
signs which have resulted from at- 
tempts to slow down insulation de- 
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terioration. How various oil-protec- 
tion schemes either make use of, 
or render harmless, the phenomenon 
of breathing. 

_ Westinghouse Engineer, Vol. 18, No. 


159_]o° 


5, September, 1958; p. 152-155. 


High-Temperature Strength of 
Aluminum and Alloys 
N. P. Inglis and E. C. Larke 


Report of short-time tensile, stress- 
rupture, and creep tests on pure alu- 
minum and aluminum alloys com- 
mon to the engineering field. Data 
were recorded for conditions to 500 
F. Stress-temperature 
plotted which allow a direct com- 
parison to be made of the effect 
of temperature on rupture strength 
for specified periods of time. A re- 
port of the effect of time, stress, and 
temperature on microstructure and 
types of fracture is included. 

From a paper prepared for the Institu 
tion of Mechanical Engineers (Great 
Britain); 11 pp. 


curves are 


Cast Ceramic 
Fiber Insulation 


A brief report of the development 
of a ceramic insulating material that 
extends the temperature range of 
fiber products above the limits of 
mineral wools, glass fibers, and as- 
bestos. The material, made of alu- 
minum oxide and silica sand, can 
be used in bulk, made into blocks 
and boards, paper, pads and blank- 
ets, and woven into rope and textile 
forms. These products have low 


heat capacity, are excellent high- 
temperature insulators, and are com- 
pletely resistant to thermal shock. 
In specialized applications, the ma- 
terial can withstand temperatures 
to 5000 F for short durations. Areas 
of application are suggested. 

Advanced Materials Technology, Volume 
1, No. 4, September, 1958; pp. 4-0. 


Economics of Magnesium 


For Various Applications 
R. G. Gillespie, Brooks & Perkins Inc 


An evaluation of economic factors 
which govern the selection of dif- 
ferent materials for various appli- 
cations. Magnesium is compared to 
other materials on the basis of costs, 
application potentials, machinabil- 
ity, and other workability charac- 
teristics. Cost of materials, tooling 
costs, fabrication and assembly 
costs, and operating costs during the 
useful life of the product are eval- 
uated from a design standpoint. 

Magnesium Association Fourteenth An- 
nual Convention, Detroit, October, 1958; 
21 pp 

Magnesium Finishing 

John A. Stevens, The Dow Chemical 

Co. 
How design engineers can combat 
corrosion. Part | of this two-part 
series describes major criteria for 
corrosion. It offers a method which 
enables the engineer to predict in- 
service corrosion with as much re- 
liability as he can predict environ- 
mental factors. It also indicates re- 
spective areas of corrosion respon- 
sibility of the process engineer and 
design engineer. Basic terms of cor- 
rosion are defined. 


Magnesium Topics, Vol 
ber, 1958: pp. 6-7. 
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Properties and Applications of 
Stainless-Steel Sheet 
R. W. White, Chance Vought Aircraft 


A discussion of the properties of 
17-7PH and other precipitation- 
hardening stainless-steel sheets in 
various airframe applications. In- 
cluded are heat treatment data for 
PH stainless steels, general applica- 
bility of stainless-steel sheet, and 
methods of processing these stain- 
less steels. 


ASM paper, Proceedings of the First 
Southwestern Metal Conference, Dallas, 
Tex., 1958; pp. 1-9. 


Magnesium Alloys in 
Remijet Applications 
C. P. King, Marquardt Aircraft Co. 


A comparison of the properties of 
HN21A and HK31A magnesium- 
thorium sheet alloys used in ram- 
jet engines. Experiences gained in 
the production use of HN21A are 
reviewed and general characteristics 
of the alloy when it is being formed 
and fabricated are described. Rea- 
sons for selecting the new HN21A 
as a replacement for HK31A are 
discussed. Also compared are fusion 
welding characteristics, resistance 
welding characteristics, formability, 
corrosion properties, and applica- 
bility of chemical milling. 


Magnesium Association Fourteenth An- 
nual Convention, Detroit, October, 1958: 
5 pp. 


Structural Applications of 

Inconel X 

R. R. Ferguson, North American Avia- 

tion Inc. 
A brief discussion of the applica- 
bility of Inconel X to aircraft and 
similar structures. Heat treatment, 
aging treatment, and stress reliev- 
ing are considered. Welding and 
machining methods and formability 
practices are discussed. 


__ ASTE paper 178, American Society of 
Tool Engineers Semi-Annual Meeting, Los 
Angeles, October, 1958; 9 pp 


The Status of Magnesium 
In Automotive Applications 


E. L. Schaper, and H. A. Schertel 
Dow Chemical Co. ee 


Where and how magnesium is used 
in present automotive applications 
and how magnesium castings have 
reduced weight of major components 
are covered. Design considerations 
for the castings and potential ap- 


154 


plications of magnesium are in- 
cluded. 


Magnesium Association Fourteenth An- 
nual Convention, Detroit, October, 1958; 
8 pp. 


Vibration Damping Capacity 

Of Magnesium Alloys 

D. F. Walsh, J. W. Jensen, and J. A. 

Rowland, U.S. Dept. of the In’s:ior 
A report on damping capacity of 
a number of magnesium-base alloys 
of both commercial and experimen- 
tal compositions. A correlation be- 
tween damping capacity of the ma- 
terial and its composition is shown. 
For purposes of comparison, damp- 
ing capacities for cast magnesium 
and for a number of well known 
commercial alloys are included. 
How magnesium alloys can be se- 
lected to provide any reasonable 
degree of damping capacity at an 
appropriate stress level is discussed. 


Magnesium Association Fourteenth An- 
nual Convention, Detroit, October, 1958; 
6 pp 


Precision Cold Extrusion of 
High-Temperature Metals 
R. A. Quadt, Bridgeport Brass Co. 


Aspects of the current technology of 
cold extrusion of some newer metals. 
Descriptions of the results of work 
on molybdenum, zirconium, Zir- 
caloy, titanium, uranium, colum- 
bium, and alloy steels are inciuded. 
Advantages and limitations of the 
process are described and range of 
sizes of extrusions that appear feas- 
ible is covered. Mechanical and 
metallurgical properties are sum- 
marized. 

ASTE paper 167, American Society of 


Tool Engineers Semi-Annual Meeting, Los 
Angeles, October, 1958; 8 pp. 


Fabrication of Beryllium 
K. G. Wikle, Brush Beryllium Co. 


A description of the beryllium pres- 
ently available for structural use, 
methods used to fabricate it into 
primary shapes and final useful 
forms, limitations of fabrication, 
and applications. Physical proper- 
ties of beryllium in various forms 
are included. Other mechanical data 
include tensile properties of pow- 
dered beryllium, compression, shear, 
and impact properties, creep prop- 
erties, and strength characteristics 


of beryllium lap joints fastened with 
standard bolts. Fabrication tech- 
niques and methods of joining are 
included. 

ASTE paper 176, American Society of 
Tool Engineers Semi-Annual Meeting, Los 
Angeles, October, 1958; 16 pp. 


Metal-Forming Techniques 

F. G. Helander, Baldwin-Lima-Hamil- 

ton Corp. 
A brief description of high-pressure 
rubber forming and roll forming of 
large high-strength sheet-metal 
parts. Advantages and limitations 
of the processes are included. 

ASTE paper 167, American Society of 


Tool Engineers Semi-Annual Meeting, Los 
Angeles, October, 1958; 5 pp. 


Fabricating Techniques for 
High-Strength Superalloys 
H. E. Haley, Haynes Stellite Co. 


Classification and discussion of su- 
peralloys required to operate at tem- 
peratures from 1200 F to tempera- 
tures within 100 deg of their melt- 
ing points. Physical and mechanical 
properties data are given for Fe- 
base, Ni-Mo, Ni-Mo-Cr, Ni-Cr-Fe- 
Mo, and Co-Cr-W-Ni alloys. Dis- 
cussions include welding of these 
alloys, surface preparation, joint de- 
sign and edge preparation, methods 
of forming and heat treating, and 
preparations for forging operations. 

ASTE paper 175, American Society of 


Tool Engineers Semi-Annual Meeting, Los 
Angeles, October, 1958; 13 pp. 


TO OBTAIN COPIES of papers or arti- 
cles abstracted here, write directly to the 
following organizations: 


rennet 


ASM—American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 


Advanced Materials Technology, The Car- 
borundum Co., New Products Branch, 
Research & Development Div., Niagara 
Falls, N. Y. 


Westinghouse Engineer, P. O. Box 2278, 
3 Gateway Center, Pittsburgh 30, Pa. 


The Institution of Mechanical Engineers, 
1 Birdcage Walk, Westminster, London, 
SW 1. 


The Magnesium Association, 122 East 42nd 
St., New York 17, N. Y. 


Magnesium Topics—The Dow Chemical 
Co., Midland, Mich. 


ASTE—American Society of Tool Engi- 
neers, 10700 Puritan Ave., Detroit 38, 
Mich. 
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MACHINE DESIGN 





g Security for Rotating Shafts 
0 


‘NEW TYPE 8° 


Heavy Duty 


For ¥2- to 1-in. shaft diameter 
For deep-well, shallow-well and do- 
mestic water pumps . . . centrifugal 
pumps...household appliances, etc. 


SOSHHSOSSSSEHSHSSEHESESEHSSESSSESSEH SHEESH HESEHEHEESESESESEEF 


WIDE VARIETY OF VICTO-SEALS AVAILABLE 


v 


Type 2—Standard design for ma- 
jority of applications where space is 
not restricted. Used on deep and 

shallow well water pumps, etc. 


Type 2-S—Modified short-length ver- 
sion of Type 2 for restricted-area seal- 
ing such as on hydraulic pumps, re- 
frigeration compressors, etc. 


Type 6—Axial face 
seal with Victoprene 
O.D. Metal parts en- 
cased in Victoprene 
diaphragm to which 
seal ring is bonded. Ap- 
plication approved for 
household appliances. 


Type 7—End face seal with metal O.D. 
and fully protected, rubber-enclosed 
spring. For automotive water pumps, etc. 


Compect, integrated unit—easy 
to install in factory or field. 


Precision-lapped seal ring— 
available in carbon-graphite or 


'BDia any required material. 


3 


Positive, long-sleeve torque lock 
with mold bonded internal drive 
insures full-time rotating seal, 


Fully enclosed, protected spring 
for long life and uniform pres- 
sure on seal ring. 


Self-aligning seal ring 
—compensates for 
wear, shaft movement, 
Absorbs vibration. 


Victoprene elastomer 
diaphragm highly dur- 
able under flexing. 


Heavy-duty metal fer- 
rule on back of seal. 


Full-time sealing assured with positive torque 
lock ... no diaphragm fatigue 


Type 8 is a highly developed, heavy-duty 
rotating shaft seal. Its patented torque lock 
with extended shaft contact mounting insures 
constant unitary function. It eliminates dia- 
phragm fatigue and, together with high- 
quality compression spring, maintains effec- 
tive sealing action.at all times. 

Note how the spring in Type 8 is fully en- 
closed—free from exposure to effects of fluid 
handled. This means added spring life and 
uniform pressure on the seal ring. 


The diaphragm is a Victoprene elastomer, 
especially compounded to meet rigid oper- 
ating specifications. 

Seal ring mounting permits square self- 
alignment of face with mating surface. It 
automatically compensates for wear and shaft 
movement, absorbs vibration. 


Write for Victo-Seal Literature 


Moderately priced, the compact Type 8 Victo- 
Seal is readily adapted to your pump and 
appliance designs, and industrial equipment. 
Complete data on Type 8 and other types 
available through your Victor Field Engineer 
or from the factory. 


Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 90, Ill. Canadian Plant: St. Thomas, Ont. 


TOR 


Sealing Products Exclusively 


wy VvEe 


GASKETS © PACKINGS « OIL SEALS * MECHANICAL SEALS 


December 11, 1958 Circle 482 on Page 19 
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Helpful Literature 


for 


Design Executives 


For copies of any literature listed, circle Item Number on Yellow Card—page 19 


Tube, Pipe & Their Fittings 
A cross reference between the type of 
steel, the application, and the specifica- 
tions of various types of carbon, alloy, and 
stainless steel tubing, pipe, seamless weld- 
ing fittings, and flanges is purpose of 
Bulletin TDC-186 A. 4 pages. Babcock 
& Wilcox Co., Tubular Products Div., 
Beaver Falls, Pa. G 
Circle 631 on Page 19 


Precision Gages & Tools 
Photos and digest descriptions of 
optical, electronic, and mechanical types 
of precision tools, gages, and inspection 
devices are found in catalog. They meas- 
ure microinches, fractional seconds of arc, 
alignment, parallelism, roundness, etc. 12 
pages. Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5, Il. I 
Circle 632 on Page 19 


Process Instruments 
Among the standardized process instru- 
ments described and illustrated in Catalog 
2 are indicators, transmitters, recorders, 
and controllers for flow, pressure, tem- 
perature, density, viscosity, and con- 
sistency. Specifications of all equipment 
are given, 52 pages. Fischer & Porter Co., 
941 Jacksonville Rd., Hatboro, Pa. E 
Circle 633 on Page 19 


Pump & Motor Units 
Compact Series T integral pump and 
motor units for hydraulic, pressure feed, 
and transfer work are described and il- 
lustrated in Bulletin 31. Capacities are 
0.3 to 55 gpm at rated maximum pres- 
sure. Performance and dimensional data 
are included. 8 pages. Roper Hydraulics, 
Inc., Rockford, Ill. K 
Circle 634 on Page 19 


Pressure Primer 
Operation of the Mini-Ram pressure 
primer, used with a Lincoln air motor 
pump to dispense heavy lubricants, mas- 
tics, sealers, and coatings, is described in 
Bulletin 683. Unit dispenses from orig- 
inal 5-gal containers. Control 
flow guns, and extension nozzles are also 
covered. 2 pages. Lincoln Engineering 
Co., 5736 Natural Bridge Ave., St. Louis 
20, Mo I 
Circle 635 on Page 19 


valves, 


Transformers 

Details of over 450 stock transformers 
are contained in Catalog CT8-58. Elec- 
trical and physical specifications on mili- 
tary standard 400-cycle and many other 
hermetically sealed units are presented, as 
well as data on transformers for transistor, 
communications, and industrial uses. 32 
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pages. Chicago Standard Transformer 
Corp., 3501 W. Addison St., Chicago 18, 
Il. J 

Circle 636 on Page 19 


Accelerometers 


Concept of utilizing gas as the damping 
medium for dynamic measuring devices 
is outlined in Instrument Notes No. 33, 
“Some Characteristics of Gas-Damped Ac- 
celerometers.” They have a wide temper- 
ature operational range. 4 pages. Statham 
Instruments, Inc., 12401 W. Olympic 
Blvd., Los Angeles 64, Calif. L 

Circle 637 on Page 19 


Power Supplies 


Standard line of 0 to 32-v de power 
supplies, with current ratings from 5 to 
40 amp, is subject of Data Sheet 102. 
Eight models for rack and bench use 
operate from 115 v 60 cycles, single phase. 
2 pages. Opad Electric Co., 69 Murray St., 
New York 7, N. Y. D 

Circle 638 on Page 19 


Steel Bars 


Improvements in high-strength, free- 
machining Stressproof steel bars are out- 
lined in bulletin. Physical properties com- 
pare with those obtained by heat treat- 
ing. Copper-bearing material has 100,000- 
psi yield strength. 4 pages. La Salle Steel 
Co., Box 6800-A, Chicago 80, III. J 

Circle 639 on Page 19 


Socket Screws 
Setko socket shoulder screws, flat heads, 
button heads, and dowel pins are new 
products introduced in illustrated Catalog 
23. Also shown is expanded line of “per- 
fect hole” cold forged socket head cap 
screws. A self-locking set screw selector 
chart included covers a wide variety of 
other fasteners. 28 pages. Set Screw & 
Mfg. Co., Bartlett, Ill. I 
Circle 640 on Page 19 


Magnetic Amplifiers 
Missile guidance, automatic pilots, in- 
dustrial controls, monitoring systems, nu- 
clear measurements, and electro-hydraulic 
servo valves are applications for the Stand- 
ard Series 400 cps magnetic amplifiers de- 
tailed in Bulletin 401-A. Basic circuits 
and typical uses are shown in drawing 
form. 4 pages. Acromag, Inc., 22519 Tele- 
graph Rd., Detroit 41, Mich. H 
Circle 641 on Page 19 


Circuit Breakers 


Single, two, and three-pole Stab-lok 
circuit breakers and enclosures are de- 
scribed in detail, illustrated, and their 
wiring diagrams included in Catalog 


1-125R. Enclosures covered include load 
centers, split bus panels, main disconnect 
panels, and devices for special applica- 
tions. Specifications of all units are given. 
36 pages. Federal Pacific Electric Co., 50 
Paris St., Newark 1, N. J. c; 

Circle 642 on Page 19 


Rotameter 


O-ring seal type of rotameter features 
Teflon tube adapters designed to permit 
easy removal and interchange of differ- 
ent sizes of metering tubes. Specifica- 
tion Sheet, SS-111-2 gives design, capacity, 
and dimetision details. 4 pages. Brooks 
Rotameter! Co., Lansdale, Pa. E 

Circle 643 on Page 19 


Centrifugal Casting 


Centrifugal casting process is described 
and illustrated with 22 photos in folder 
which details the production steps in- 
volved. New metals and alloys used are 
listed, and various shapes and sizes which 
can be cast are covered. 8 pages. Cen- 
trifugal Casting Co., 3245 Cherry Ave., 
Long Beach, Calif. L 
Circle 644 on Page 19 


Metal Hose Connectors 


Large selection of Cobra standard flex- 
ible metal hose connectors is illustrated, 
described, and priced in Catalog 658. 
Specifications are also included for flexi- 
ble nipples, pipe, pump connectors, vi- 
bration absorbers, and other products 
made of various metals. 16 pages. Co- 
bra Metal Hose, 5059 S. Kedzie Ave., 
Chicago 32, Ill. J 

Circle 645 on Page 19 


Retaining Rings 
Selector guides for 20 standard Waldes 
Truare retaining ring series and 30 spe- 
cial rings are contained in illustrated Cat- 
alog RR 10-58. Purpose and function of 
each type are given. They accommodate 
shafts, bores, and housings ranging in 
diameter from 0.040 to 10 in. Typical 
uses and a section devoted to assembly 
tools complete the catalog. 24 pages. 
Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City 1, N. Y. C 
Circle 646 on Page 19 


Synchronous Motors 


Particular emphasis is given to the 
wide selection of hysteresis motors in 
Catalog EI-4 on Elinco synchronous mo- 
tors. Detailed data cover over 200 repre- 
sentative motor designs. Information on 
theory and application of all types of 
synchronous motors is provided. 28 pages. 
Electric Indicator Co. Camp Avenue, 
Stamford, Conn. B 

Circle 647 on Page 19 


MACHINE DESIGN 








Substantial cost savings for 
companies who can use it! 


Here’s an idea for engineers who want to reduce 
costs for profit improvement. 


Simple design and high-volume production of these 
new clutches for motors and small gasoline engines 
mean substantial savings to you. And your quantity 
requirements make little difference in the cost. 


If your equipment does not incorporate this starting 
feature, think of the benefits. Smaller motors can 
used for running rather than starting loads. It provides 
low-line voltage protection on jobs where transmission 
lines are not adequate. You get smooth, gradual pick- 
up, and the motor is never called on to deliver power 
below its maximum torque speed. Starting current 
demand is reduced. It’s a foolproof safety device — 
protects against stalling or overloads, yet does not slip 
at operating speed. 

Gasoline engines may be started easier. The load is 
automatically applied at the engine’s most efficient 
speed. It prevents stalling and accidental equipment 
damage. 


The new clutch is manufactured in three types — all 
can be used with a pulley, sprocket, gear, or coupling- 
type drive on machinery, appliances, and gasoline 
engine equipment — any application on which auto- 
matic start and stop applies. If you already make or 
buy clutches, couplings, or drives for no-load starting 
and idling or overload protection, write for Fairbanks- 
Morse prices and evaluate the cost savings. 


Send coupon and application data, we’ll send literature, 
recommendations, and prices. 


pe 
@) FAIRBANKS-MoRSE 


A name worth remembering when you want the BEST 


, 





MAGNETOS « REWIND AND ELECTRIC STARTERS * WATER SYSTEMS * GENERATING 
SETS © PUMPS «© MOTORS « SCALES « DIESEL LOCOMOTIVES AND ENGINES 


December 11, 1958 


A NEW 
AUTOMATIC 
CENTRIFUGAL 
CLUTCH 


designed by 
FAIRBANKS-MORSE 
; for the toughest 
usage you 


can name 








STRAIGHT PIN CAGE CAM TYPE 





Simple and dependable—only four moving parts 
Compact, no-maintenance design 

Proved long life on chain saws 

Operates in either direction 

Mounts in any position, as clutch or sheave 
Smooth, low- or high-speed actuation 

Economy of mass production 

Prevents overloads, shock, and engine pulsations 
Smaller motors can be used 


Smaller clutch can be used at motor 
than at jackshaft 


No slip at normal operating speeds 


Fairbanks, Morse & Co., Magneto Division 
Beloit, Wisconsin 


[] Please send literature on automatic clutches. 


Name 
Company____ 
Street__ 


ee 
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bor makes,jJ NUTS 


with a difference 


pea 


It takes a little extra care in the drawing operation to make really reliable 
J-nuts in volume but it’s well worth the trouble. It reduces internal strains 
in the barrel so that DOT J-nuts stand up to working loads considerably bet- 
ter than the average fastener of similar construction. 


Available in three thread sizes (5/16’-18 and 24, 1/4-20) and to fit three 
ranges of material thickness (.030" to .065”), DOT J-nuts are made of carbon 
steel. They hold themselves in place over stamped holes so that preassembly 
is practical in cases where the actual bolting operation comes at the end of a 
series of other operations. 


Full details on request. 











@ FLUSH SEATING 


@ SELF-RETAINING 


@ SELF-TENSIONING 


e@ LOW COST 


@ CAREFUL 
WORKMANSHIP 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


MAKERS OF FASTENERS 


Circle 484 on Page 19 


MACHINE DESIGN 





HELPFUL LITERATURE 





Tool Steels 


Comparable brand names of 13 major 
tool steel suppliers are listed on this chart 
by general type and SAF number. Six- 
teen different grades are covered. Chart 
is punched for a ring binder, or it can 
be used as a wall chart. 4 pages. Udde- 
holm Co. of America, 155 E. 44th St., 
New York 17, N. Y. D 

Circle 648 on Page 19 


Gears 


Plant and quality control facilities for 
the production of custom gears are de- 
scribed and illustrated in Bulletin 261G 
which presents data on capacities, types, 
processes, materials, heat treatment, and 
equipment. 12 pages. Illinois Gear & 
Machine Co., 2108 N. Natchez Ave., Chi- 
cago 35, Ill. J 

Circle 649 on Page 19 


Reinforced Plastics 


Wide variety of products molded of 
Fiberglas reinforced plastic are described 
and illustrated in two bulletins. Available 
materials, molding methods and their ad- 
vantages, design considerations, and serv- 
ice offered by this company are covered. 
4 and 8 pages. Winner Mfg. Co., 100 
Sullivan Way, Trenton 3, N. J. E 

Circle 650 on Page 19 


Servo Motors 


Application data for standard and cus- 
tom servo motors, including schematics 
f motors operating direct plate to plate, 
with transistorized amplifiers and mag- 
netic amplifiers, are found in Bulletin 
385A. Characteristics and _ installation 
drawings are included from size 98 to 23 
inits. Gear servo motors are included. 
10 pages. United Aircraft Corp., Norden 
Div., Commack, L. L, N. Y. D 

Circle 651 on Page 19 


Gasoline Engines 


Installation diagrams, general data, and 
specifications are provided by five revised 
data bulletins on the 143-hp Model RXC, 
226-hp Model HXE, 131-hp Model JXLD, 
91-hp Model OXLD, and 139-hp Model 
WXLC-3 six-cylinder gasoline engines. 2 
pages each. Hercules Motors Corp., Can- 
ton, Ohio. G 

Circle 652 on Page 19 


Telephone Batteries 


Quick selector chart featured in Bulle- 
tin 6212 on Exide telephone batteries 
simplifies picking out the right battery for 
any type service requirement. Units cov- 
er 8-24 to 4000-7000 amp-hr range. Spiral- 
wound, lead-button construction of plate 
is shown. 4 pages. Electric Storage Bat- 
tery Co., Box 8109, Philadelphia, Pa. E 

Circle 653 on Page 19 


Stainless Duct & Bellows 


Stainless steel ducting and bellows com- 
ponents reviewed in Form 500 are used 
in turbo-jet and turbo-prop aircraft pneu- 
matic (bleed air) systems. Pressure com- 
pensating chambers are also covered. 4 
pages. Arrowhead Rubber Co., 2330 Cur- 
ry St., Long Beach, Calif. L 

Circle 654 on Page 19 
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TO SPACE 
THESE GRID WIRES 
PRECISELY... 


RCA “MAGNIFIED TIME” 
WITH THE KODAK HIGH SPEED CAMERA 


In setting up high speed equipment for the production of vacuum tube grids, 
RCA engineers developed automatic machinery for rapid welding of the tiny 
wires and found they could eliminate the “‘cut-and-try”’ method of checking 
the tooling by using the Kodak High Speed Camera. 

One of the first problems encountered was uneven spacing. Because the 
welding process moved too fast to follow with the naked eye, the engineers 
made high speed movies of it with the Kodak High Speed Camera. Projecting 
the film at normal speed slowed action down—“magnified time”’—and showed 
that: 

1) some slots in the spacing comb were improperly cut, and 

2) a mandrel, withdrawn after the welds were made, was dragging wires 
with it. 

Based on an analysis of the films, a new comb was fabricated. And action 
of the mandrel was modified, eliminating drag. The problem was solved 
quickly—without costly cut-and-try experimentation. 

Where can you use high speed movies? Wherever you have trouble caused 
by motion that’s lost in a blur of speed. With the Kodak High Speed Camera 
and Kodak Film you get a record of time magnified. On the screen, action 1s 
slowed down as much as 200 times. And you can study the films as often 
as needed. 

If you'd like to know more about this analytic tool, send for ““High Speed 
Movies in the Service of the Engineer.” For your free copy, write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak 
HIGH SPEED camera 


Circle 485 on Page 19 
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ote $2 3} 
TRADE MARK 


One-quarter turn. . . 


_ CLOSED 


QUARTER-TURN FASTENERS 


QUICK TO INSTALL 


Lion Fasteners can be installed rapidly. Studs 
simply slip through drilled hole and are retained by a 
grommet. Springs are riveted or spot-welded in place. 


RUGGED 


Lion Fasteners stand up under the most rugged 
conditions of shear, tension, and vibration . . . meet or 
exceed the exacting requirements of Army-Navy-Air 
Force Specifications MIL-F-5591A (ASG) and have 
Civil Aeronautics Administration approval for civilian 
aircraft use. 


LIGHTWEIGHT 


Made of cadmium-plated steel to provide a high 
strength-low weight ratio, No. 5 Fasteners weigh only 
12 to 14 Ibs. per 1000; No. 2 Fasteners 7 to 8 Ibs. per 
1000; No. H Fasteners approximately 35 Ibs. per 1000. 


VIBRATION-PROOF 


This group of fasteners is particularly suited to 
metal fastening conditions where vibration is an im- 


portant factor. Lion Fasteners can’t shake loose . . 
can’t open by themselves. 


FULL RANGE OF HEADS... 


The Lion No. 5 Fastener is available with flush, 
oval, ring, wing, knurled, or notched head and key; 
No. 2 Fastener is available with flush, oval, or wing 
type head; the No. H Fastener comes with an oval head. 


MRR 
ULL AAM 
feeeee Vy 


For complete information on Lion 
Li °o & Quarter- Turn FASTE wi E. x & Quarter-Turn Fasteners, as well 


/ 


as on the complete Southco line, write today to South- 
co Division, South Chester Corporation, 237 Industrial 


FASTENERS Highway, Lester, Pa. 
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SCREW ADJ. PAWL DOOR RETAINING ANCHOR 
FASTENERS FASTENERS LATCHES SPRINGS NUTS 


MACHINE DESIGN 





HELPFUL LITERATURE 





Nylon Parts 


How to get short-run nylon parts at an 
average tooling cost of $300 to $500 is 
related in folder. It describes the Proc- 
ess N technique that gives customers re- 
quiring 15,000 to 50,000 small nylon parts 
what they need at advantageous prices. 
4 pages. Nylon Molded Products Corp., 
Garrettsville, Ohio. G 

Circle 655 on Page 19 


Structural Alloy Facilities 
Facilities of company’s Aristoloy Steel 
Div. reviewed in booklet include melting, 
lead treating, ingot heating, a 35-in. 
blooming mill, metallurgical and chemical 
control, rolling mills, conditioning, fin- 
ishing mill, thermal treatment, and cold 
finishing. It tabulates chemical composi- 
tions, ranges, and limits of various steel 
alloys. 48 pages. Copperweld Steel Co., 
Aristoloy Steel Div., Warren, Ohio. G 
Circle 656 on Page 19 


Air & Hydraulic Cylinders 
Bulletins 200, 1000, and 1800 provide di- 
mensional, mounting, and parts informa- 
tion on 200-psi air cylinders, 1000-psi me- 
dium duty hydraulic cylinders, and 1800- 
psi heavy duty hydraulic cylinders, re- 
spectively. 4 pages each. Bendix-Westing- 
house Automotive Air Brake Co., Elyria, 
Ohio. : 
Circle 657 on Page 19 


Solenoid Valves 


Series A packless 2 and 3-way solenoid 
valves and Series B midget solenoid valves 
with 2-way normally closed operation are 
reviewed as to specifications, flow pat- 
terns, and performance in Form $914. 
Valves can be used with air, water, oils, 
and gases. 8 pages. C. A. Norgren Co.., 
3400 S. Elati St., Englewood, Colo. K 

Circle 658 on Page 19 


Tube or Rod Fastener 
Locking key principle of the Barr-Bush- 
ing is effectively explained in small bulle- 
tin. The Barr-Bushing mechanically holds 
rod or tube which passes through a wall or 
panel. They are custom made to size. 
4 pages. Denver Metals & Chemicals 
Corp., Barr Machine & Tool Div., 2130 
S. Platte River Dr., Denver 23, Colo. K 
Circle 659 on Page 19 


Explosionproof Housings 
Cast-aluminum weatherproof as well as 
explosionproof housings for electrical 
equipment, controls, and wiring are sub- 
ject of Bulletin 158. Junction boxes and 
housings with various mounting means are 
described. 16 pages. Adalet Mfg. Co., 
14300 Lorain Ave., Cleveland 11, Ohio. F 
Circle 660 on Page 19 


Teflon Tapes 
Temp-R-Tape pressure-sensitive Teflon 
tapes and thermal curing Teflon tapes for 
— 100 to 500° F electrical and mechanical 
applications are subject of descriptive data 
sheet. Highlight of folder is a_ typical 
properties chart for five types. 4 pages. 
Connecticut Hard Rubber Co., 407 East 
St., New Haven 9, Conn. B 
Circle 661 on Page 19 
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OMPARE! 


ONLY 


Whitney-TORMAG 
DRIVE 
GIVES COMPLETE 
MOTOR-DRIVE 
PROTECTION! 


From Overloads — Costly Damage — Downtime 


Whitney-Tormag Drive gives you everything you've been look- 
ing for in a protective drive. You get smooth, cushioned starts, 
complete protection from overloads and damage caused by 
stalls and jamming. Plus, a Whitney-Tormag Drive is the only 
self-contained unit which will run under full stall conditions 
for extended periods . .. without overheating or overloading the 
motor or driven equipment. And Magnetic Torque never wears 
out — permanent magnets eliminate fluids, particles, seals and 
pumps... cuts power drainage! 


SEE HOW WHITNEY-TORMAG DRIVES 
MEET EVERY REQUIREMENT! 


FEATURES Tomes Commies heal 


Drives Drives Drives 








Torque Limiting Yes No No 
(independent of input speed) oe 








: eI eas ae Z 5 
Overload Protection Vis No 
(under full stall) 


Indefinite Full Stall — Yes | No 


Shock Absorbing Yes Partial 








No Wearing Surfaces Yes No 
One Design for All Installations | Yes No 


Smooth Load Pickup Yes Variable 














Independent of Input Speed Yes No 
Independent of Direction , , 

; Yes No 
& Frequency of Reversal 

















Whitney-Tormag Drives are available through your local Whitney Chain 
Distributor in 1, 2,3 and 5 H.P. (at 1750 RPM input) sizes, additional sizes 
up to 15 H.P. will follow. 


Write for new catalog, giving complete description and details. 


_..e Whitney 


« CHAIN COMPANY 


304TC HAMILTON STREET * HARTFORD 2, CONNECTICUT 
ROLLER CHAIN + CONVEYOR CHAIN + SPROCKETS + FLEXIBLE COUPLINGS + WHITNEY-TORMAG DRIVES 
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GEAR-GRIP 


The most revolutionary 


Flexible 


Now avail- 
able for sub- 
fractional, 
fractional and 
integral H.P. 


Ability of rubber 

Flex-Element to float 

between captive end 

fittings distributing 

load similar to uni- 

versal joint action. 

@ LOAD RANGES—1/50 H.P. Thru 40 H.P. 

@ SHAFT SIZES—1/8” thru 1-7/8” 

@ COUPLING 0.D.—.395” thru 3-7/8” 

®@ Allowance of end thrust and specified 
exact over-all length per series among 
many design features. 


Z 
Dyna-Line 
The finest flexible coupling in single unit 
construction—specifically designed for frac- 
tional H.P. 





4R 3R 2R ™|R OR OoR 
LOAD RANGES—1/15 H.P. thru 1-1/2 H.P. 
SHAFT SIZES—3/16" thru 3/4” 
COUPLING O. D.—11/16” thru 1-9/16” 
Lengths varied to design specification in 
each series. 


Quick-Joint 


Steel Compression Pipe Couplings 
® Now available in straight couplings, 90° 

Elbows, Reducing couplings, Male Threaded 

Adapters and Compression Tees. 

ALLOWS 14° 

Angular 

Deflection 

Guaranteed 

for 2000 PS! 

No threading 

of pipe re- 

quired 

Various gas- 

ket compounds 

to meet haz- 

ardouvs and 

volatile fluid 

conditions 


PRODUCTS CORP. 


COUPLING DIVISION 
Dept. “4-128 
City, 


ee indieane 
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Motorized Gear Drives 


Line-A-Spede motorized gear drives are 
gear reducers powered by standard NEMA 
frame motors mounted on a shelf attached 
to the reducer. They use double, triple, 
and quadruple reduction units for ratios 
up to 1487 to 1 with motor ratings of 
1 to 75 hp. Bulletin 2350 shows how 
drives facilitate standardization of motors. 
4 pages. Louis Allis Co., 427 E. Stewart 
St., Milwaukee 1, Wis. 

Circle 662 on Page 19 


Self-Locking Nut 


PEM self-locking, self-clinching nuts 
provide load-bearing threads in thin sheet- 
metal products. The dual-locking feature 
is explained in Bulletin SL-858 along 
with sizes and lengths, mounting hole di- 
mensions, and _ suggested _ installation 
forces. 4 pages. Penn Engineering & Mfg. 
Corp., Doylestown, Pa. E 

Circle 663 on Page 19 


Carbon & Graphite Equipment 


A complete line of carbon, graphite, 
and impervious carbon and _ graphite 
equipment for chemical processing is dis- 
cussed in Catalog Section S-5008. Covered 
are shell and tube heat exchangers; cas- 
cade, concentric, and immersion heat ex- 
changers; centrifugal pumps; entrainment 
separators; pipe and fittings; brick; struc- 
tural shapes; and cements. 4 pages. 
National Carbon Co., 535 Fifth Ave., 
New York 17, N. Y. G 

Circle 664 on Page 19 


Electric Strip Heaters 
Bulletin F-1613 is a pictorial presenta- 
tion on 32 uses of Chromolox electric 
strip heaters in industry. Both straight 
and curved elements are available for 
keeping compounds moving 
smoothly, for oven and air heating, for 
heating tanks and containers, and for use 
in platens or other production equipment. 
4 pages. Edwin I. Wiegand Co., 7500 
Thomas Blvd., Pittsburgh 8, Pa. G 
Circle 665 on Page 19 


Reduced Voltage Starters 


“Automatic Reduced Voltage Starters” is 
title of Bulletin 14B8192 which gives in- 
formation on design and application of 
starters with ratings from 50 to 600 hp 
and voltages to 600 v. Technical data in- 
clude starting characteristics calculations, 
horsepower ratings, and features of re- 
lays, contactors, and fuses. 12 pages. Al- 
lis-Chalmers Mfg. Co., Milwaukee 1, Wis. 

K 
Circle 666 on Page 19 


Cemented Carbides 


Tools, blanks, and indexable inserts are 
some of the cemented carbide products 
catalogued in Bulletin C-16. Available 
grades, shapes, and sizes are listed, and 
pricing guidance is offered. Technical sec- 
tion features six special charts on proper 
feeds, speeds, and grades of carbide ma- 
terials to use on various cutting opera- 
tions. 32 pages. Allegheny Ludlum Steel 
Corp., Carmet Div., Oliver Bldg., Pitts- 
burgh 22, Pa. F 

Circle 667 on Page 19 


viscous 


IT’S NOT 
“HOW THIN” 


—— 


BUT 
HOW EXACT! 





With the recent trend in strip metal 
towards thinner and thinner gauges, 
Somers, a pioneer in thin strip for 
nearly 50 years, is naturally among 
the leaders in rolling ultra-thin strip. 
But in addition to rolling production 
quantities of strip as thin as can be ob- 
tained anywhere in the world, Somers 
utilizes exclusive techniques and equip- 
ment to make sure that every foot 
of metal is up to the most exacting 
standards. 


1. Accu-Ray nuclear 
gauging to assure ab- 
solute uniformity of 
thickness throughout. 


2. Unique rolling mill 
for strip from .001” 
down, makes possible 
extremely close con- 
trol of the final pre- 
anneal temper, and 
uniform accuracy of 
the final temper. 


3. Experience exclu- 
sively with thin strip 
metals gives Somers 
NEARLY an unmatched back- 
round in engineering 
FIFTY Shve-thin strip to meet 
YEARS all special require- 


ments. 














. EXACTING STAN DARDS On, 
° y 


Somers Brass Company, Inc. 
120 BALDWIN AVE., WATERBURY, CONN. 
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AN INSIDE LOOK AT A 


WWEW BOOK 


Eastman’s new Technical Bulletin offers a 
new standard in simplified arrangement— 
for your convenience in specifying—accord- 
ing to your pressure requirements. 





LS 

















Swivel “O"’ Ring Male Couplings are available in 
45° and 90° angles. Specifications on Page 13. 


f 








o COUPLINGS | 


| TT 
4 


Permanently Attached Couplings for 2-wire braid 
hose. Specifications and Details oo Page 10. 


Ey of 
| 


CONVENIENTLY ARRANGED TO HELP YOU MEET | | 
THE INCREASING DEMAND FOR HIGHER PRESSURES 


n 
HOSE ASSEMBLIES a 








PREssuUReE 

















Permanently Attached Flange Head Couplings and 
Here’s an entirely new service concept in catalog Inserts from 0° to 90°. See complete list on Page 21. 
arrangement. It is designed to assist Engineers anc 
Purchasing Agents in specifying Multi-Braid Hy- | seamen LZZI> 
draulic Hose and Tube Assemblies to meet the 
demand for increasing pressure requirements. Witt ES. | Hull. 


pressure as a primary consideration—the right 








assembly can be selected for the specific equipment 2-Piece Reusable Couplings for all high pressure hose. 
on which it is to be used. Used for pressures up to 5000 Ibs. See Page 25, 


Nine major sections are devoted to assemblies suited 
to all types of high pressure hydraulic applications— 
complete with tables and specifications, including 





easy to read dimensional cross section drawings. 
- . Swivel Male Tube Nut “0” Ring Assembly used on 


Include this new catalog in your files to make it formed tubing—described on Page 30. 


easier to specify the proper assemblies. 
Write for Your Copy Today! 


Suan MANUFACTURING COMPANY Permanently Attached Couplings for Extreme High 


2 ; inthe fi yf, Dept. MD-12, MANITOWOC. WISCONSIN Pressures up to 7000 Ibs. working pressure, Page 12. 
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Motch & Merryweather in-line 
Transfer Machine for weight 
Standardization and de-burring 
automotive connecting rods 





SHADOGRAPH © SCALES 


control weight standardization 


for automated transfer machine 


Production of automotive connecting rods 
increased from 150 to 320 rods per hour 
quality and uniformity of product 
improved. These and other benefits are 
provided by the machine above equipped 
with Exact Weight Shadograph Scales. 


In the machine’s fast, automatic cycle, 
Shadograph Scales first weigh the rods 
for milling weight bosses on both ends. 
After milling operations, the rods are 
checkweighed and accepted or rejected for 
de-burring. 


Exact Weight equipment is used in many 

types of automated machines including 

food packaging, metal working, meat slic- : 

ing and plastics weigh feeders. Write for pes age 8 
complete engineering data. Hen seats oa 


SHADOGRAPHS are available 


THE EXACT WEIGHT SCALE CO. 


923 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 


Find vs in 
Sales and Service Coast to Coast || ante 


BETTER QUALITY CONTROL... BETTER COST CONTROL | 
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Instrument Bearings 
Details of a complete line of thin-sec- 
tion ball bearings, made in precision and 
ultraprecision grades to dimensions of the 
AFBMA B-500 Series, are presented in 
Catalog 59. Covered are twelve sizes from 
0.625 to 3.0625-in. bore and 1.0625 to 
3.875-in. OD. 24 pages. MPB, Inc., Split 
Ballbearing Div., Lebanon, N. H. B 
Circle 668 on Page 19 


Air & Hydraulic Control 
Advantages, application information, 
and performance data on the new Quick- 
As-Wink poppet pilot B-type valve are 
contained in Bulletin 582. This '/2-in. 
air-hydraulic control valve is offered in 2, 
3, and 4-way designs with solenoids for 
any voltage. 4 pages. Hunt Valve Co., 
Salem, Ohio. G 
Circle 669 on Page 19 


Interval Timers 
Automatic and manual reset, synchro- 
nous motor driven, interval timers are de- 
tailed in Bulletin 400. Timers are avail- 
able with maximum cycles up to 30 min- 
utes and can be supplied for 115 and 
230-v, 25 to 400-cycle operation. 4 pages. 
Industrial Timer Corp., 1407 McCarter 
Highway, Newark 4, N. J. D 
Circle 670 on Page 19 


° 

Paper-Base Laminate 
Especially designed for printed circuit 
and other electronic applications, Grade 
EP-22 is a paper-base epoxy resin lami- 
nate. It is available in 1/32 to '-in. 
thickness and in 36 x 36 to 36 x 72-in. 
sheets. Complete physical and electrical 
properties are given in Bulletin EP-22. 
| page. Synthane Corp., Oaks, Pa. E 
Circle 671 on Page 19 


Punch Card Tool Control 
Punch card’ machine tool positioning 
and programming is covered in Bulletin 
J 200 which describes the Shaftrol posi- 
tioning gearmotor which is capable of 
providing resolution of 1 part in 1000 for 
each of its coarse and fine sensors. 2 
pages. Jordan Co., 3235 W. Hampton 
Ave., Milwaukee 9, Wis. K 
Circle 672 on Page 19 


Electrical Controls 


Pushbutton stations, speed-responsive 
switches, resistors, assembled controllers, 
contactors and relays, and drum con- 
trollers are among the many industrial 
controls covered with data and _ pictures 
in Bulletin 958. 8 pages. Euclid Elec- 
tric & Mfg. Co., Madison, Ohio. F 

Circle 673 on Page 19 


Servo Valves 

Maximum rated flows to 10 gpm at 
1000 psi with operating supply pressures 
from 500 to 4500 psi are available in line 
of flow control servo valves described in 
illustrated Catalog 220. Much technical 
data are included for aircraft, missile, nu- 
clear, and industrial uses. 6 pages. Re- 
quest on company letterhead from Moog 
Valve Co., East Aurora, N. Y. N 
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Tubular parts—On even thin-walled tubes from 2 Long splines—can now be cold rolled on solid as 
to 2-inches OD, splines and serrations can now be quickly and well as tubular parts. 30° or 45° PA tooth forms can be made 
inexpensively Roto-Flo cold formed. with this low-pressure method and axially fed parts. 


G 
NEW ROTO-FLO METHOD 


-—for spline rolling tubular parts 





-for splines of any length 





—-with versatile lower cost tooling 





—-economical for shorter runs 





Lower-cost tooling—Cylindrical forming racks 
reciprocate in opposed directions while a part is fed in axially. serrated with this versatile new Roto-Flo method. Notched 
Racks are indexable to several settings for long life and lower racks can form full-depth teeth within V4 inch of a shoulder. 
tool inventories. No regrind costs are involved with these Parts having the same diametral pitch can be rolled with the 
throwaway forming inserts. same rack. 


May we have the Roto-Flo field engineer in 
your area show you how this new method can make your parts better. 


7171 E. McNICHOLS RD., DETROIT 12, MICH., U.S.A. ~ 
IN CANADA: COLONIAL TOOL CO. LTD. 
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Use Yellow Card, page 19, to obtain more information 


Flexible Gear Coupling 


is flangeless, nonlubricated 
and lightweight unit 


Nyflex flexible gear coupling weighs 
only 3% lb and operates over a 
wide temperature range at speeds 
up to 5000 rpm. The lightweight, 
nonlubricated, flangeless unit has a 
one-piece nylon sleeve. Coupling 
is available in ten bore sizes from 
7/16 to 15% in. It takes nearly 5 
deg more misalignment than stand- 
ard gear couplings, absorbs both 
angular and parallel misalignment 
and end float with minimum of 


backlash, and has run for more 
than 800 hr at total misalignment 
with no sign of wear. Unit is used 
on equipment such as portable mo- 
tor-generating sets, motor-pump 
sets, and for other applications 
where size 1!/, standard steel cou- 
pling is presently used. Sier-Bath 
Gear & Pump Co. Inc., 9254 Hud- 
son Blvd., North Bergen, N. J. D 

Circle 674 on Page 19 


Solid State Batteries 


small units have 
high voltage ratings 


batteries are available in 
0.14 cu in. with 95-v 
potential; 1.15 cu in. with 190-v 
potential; 1.57 cu in. with 380-v po- 
tential; 2.87 cu in. with 950-v po- 
tential. Batteries have applications 
in electronics systems where minia- 
turization and reliability in extreme 
environments are required, such as 
in power sources in missiles, avion- 
ics, alarm systems, instrumenta- 


Dynox 
four sizes: 


166 


tion, and telemetering, as well as 
capacitor - charging applications. 
Patterson, Moos Div., Universal 
Winding Co., 90-28 Van Wyck Ex- 
pressway, Jamaica, N. Y. D 

Circle 675 on Page 19 


Straight Centrifugal Clutch 
has only four moving parts 


Two springs and two shoes are the 
only moving parts in this straight 
centrifugal clutch, making it suit- 
able for applications on motors and 
small gasoline engines. It can be 
used to accelerate high inertia loads 
where smooth starting is essential, 
gives overload protection in situa- 
tions where damaging overloads oc- 
cur, and is suitable for pulsating 
loads. Unit provides free wheeling 
when prime mover is stopped, and 
furnishes dual drive from motor or 
engine. It is also useful for stand- 
by power applications. Clutch pro- 
vides low-line voltage protection 
where transmission lines are inade- 
quate, and permits use of smaller 
motors because maximum torque 
output is utilized for starting load. 
Available in capacities from | to 15 


lb-ft at 1400 to 3600 rpm, clutch 
has 3, 344, and 4!4-in. OD, with 
7/16 to l-in. bore. Magneto Div., 
Fairbanks, Morse & Co., Beloit, 
Wis. K 

Circle 676 on Page 19 


Viny! Wrinkle Finish 


for metals is tough 
and scratch resistant 


Vinyl wrinkle finish for metals is 
available by incorporating a com- 
pound known as Monomer MG-1 
into vinyl plastisol, organosol, or 
solution coating formulations. Mix- 
ture is sprayed and then baked to 
provide a tough, scratch-resistant, 
pleasing finish. Applications include 
typewriters, electric equipment, of- 
fice equipment, automobile heaters, 
and home air conditioners. Union 
Carbide Chemicals Co., Div., 
Union Carbide Corp., 30 E. 42nd 
St.. New York 17, N. Y. & 


Circle 677 on Page 19 


Clinch Nuts 


self-swaging units permit 
fastening in thin metal 


Swage Nuts are female-threaded 
fasteners which can be anchored 
firmly in metal sections as thin as 
0.020 in. or as thick as 0.250 in. or 
more. Installation pressures in 
steel, brass, Monel, aluminum, and 
similar metals are as much as 50 
per cent lower than with compar- 
able nuts. The steel nuts can also 
be swaged into harder sheet metal 
up to Rockwell C 25. Nuts will 
hold 160,000-psi bolt loads without 
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vietest 
Direct Drive 
Blower Motor 


Piace a mechanic’s stethoscope on the end cap 
and you can easily hear the difference between 
the newly-designed Redmond Type AY and 
motors of conventional design. Try it on a Red- 
mond 1/6 hp—the noise level is about that of a 
1/35 hp motor of conventional design. 


New Kedmond Design Reduces Blower Vibration to 
One-Fifth that of units using Conventional Shaded-Pole Motors 


The new AY is ideal for a wide variety of appli- 
cations requiring a whisper-quiet, economical, 
high-quality motor. Contact us at Owosso, Michigan, 
and we will have the Redmond sales engineer in your 
district call you at once. 


Apply vibration tests and you will be quick to agree 
that here is the quietest direct-drive blower motor 
available. The AY Tri-Flux motor is designed and 
manufactured in every way to give years of trouble- 
free service and whisper-quiet operation. The positive 
oil system provides force-feed lubrication. Recirculating 
the oil assures maximum bearing life. 


The graph shows vibration test results on the 
new Redmond design and two competitive motors. 
These tests were made with the best vibration testing 
equipment available. The solid black bar shows vibra- 
tion on the motor end cap; the gray bar shows vibration 
on the blower housing. The graph is decibel readings on 
120 cycles, since the 120 cycle frequency is the one that 
is the basic source of nearly all noise problems. Reduc- 
tion of vibration is a logarithmic function--the reduc- 
tion of vibration in the Redmond motor to 33 decibels 
reduces noise to only 1/5th that of conventional motors. 


Oowossoao, 
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Redmond Competitor Competitor 
Type AY Motor A Motor B 























The Standard of Dependability 


MICHIGAN 
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Tilted Up 
—Off 


e 
OF CYCLES 
FALTERING 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., 


Durakool 23", 


DURAKOOL 


Tilt Switches 
are the Life of your 
Automatic Controls 


This steel-clad Durakool 
mercury tilt switch has 
unique construction fea- 
tures that deliver years 
of trouble-free pertorm- 
ance on the most difficult 
assignments you can find. 
Operating under sealed- 
in, pressurized hydrogen 
gas, it takes 24 hours, fast 
cycling schedules in stride. 
7 sizes, 1 to 65 amperes. 
Send for Bulletin D-49. 


TORONTO 9, CANADA 


ALL- STEEL 
MERCURY 
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FAST’S 
Mode! B 
Coupling 





Sleeves & 
supported \: 
on hubs 








lubrication S 


Unique s\ 
centering \ % —J 
of sleeves \» 








reduces downtime and upkeep 
for light-to-medium drives! 


Now you can profit from the durability 
and economy of famous Fast’s couplings 
in a smaller and lower-cost version— 
available in 5 sizes for shafts 14” to 314” 
in diameter. 

The Model B coupling gives you the 
same features that have made Fast’s the 
world’s leading coupling for over 35 
years. You get the same trouble-free per- 


formance, longer service life and lower 
maintenance costs. You also get prompt 
delivery because stocks are on hand to 
meet practically every need. Free engi- 
neering service is also available. 

Write today for more details to 
Koprers Company, Inc., Fast’s Coup- 
ling Dept., 3512 Scott Street, Balti- 
more 3, Maryland. 


THE ORIGINAL 


Aan 


Engineered Products KOPPERS 


Sold with Service 


Cll FAsTs Conplings 
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NEW PARTS AND MATERIALS 





failing. They are mounted flush 
on load side of nut and do not 
functionally deform, bend, or dis- 
color sheet metal. Applications in- 
clude electronic and electrical equip- 
ment, instrumentation, automotive, 
aircraft and machinery subassem- 
blies, home appliances, and office 
equipment. Nuts are available in 
screw diameter sizes No. 2 through 
14, in., and threads are Class 2B. 
Standard Pressed Steel Co., Jenkin- 
town, Pa. C 

Circle 678 on Page 19 


Electronic Timer 


plug-in delay unit 
is completely self-contained 


Electronic time-delay relay is com- 
pletely self-contained in a steel can 
measuring 2 x 214 x 314 in. high. 
Octal radio-type plug is furnished 
for mounting and wiring connec- 
tions. Timer employs a circuit 
which controls breakdown of gas 


tubes and provides timing delays 
from 0.003 to 300 sec, unaffected by 
variations in line voltage. Unit 
requires no warmup and consumes 
less than 2 w. Timer recycles in- 
stantly, and any number of timers 
can be connected together to pro- 
vide a sequence of controlled in- 
tervals. G. C. Wilson & Co., Hunt- 
ington, W. Va. F 

Circle 679 on Page 19 


Flow-Control Valve 


is pressure and 
temperature compensated 


New !,-in. flow-control valve is 
interchangeable with any of 12 
models in 5 to 1000 cu in. per min 
flow range. Unit is both pressure 
and temperature compensated. 
Temperature - sensing mechanism 
automatically varies orifice size to 
compensate for concurrent changes 
in fluid viscosity, reducing average 
flow variations due to temperature 
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Parts Heln You Sell 





DROP FORGING ASSOCIATION: 55 


INDEPENDENT COMPANIES PRODUCING THE MAJOR SHARE OF COMMERCIAL FORGINGS IN THE UNITED STATES & CANADA 


COMPOSED OF THE 


December 11, 1958 


— especially when competition gets keen 


EDWARD I. DANSEREAU 
District Manager, 

Huntington, W. Vz. District Office 
Joy Manufacturing Company 
leading maker of mining machinery 


“When I talk about the quality 
materials that go into Joy equipment 

I often point out the many forged parts 

we use as proof of performance superiority. 

Mine operators need and insist on rugged 

and reliable equipment. The recognized 

strength and stamina in service of 
forged parts really helps us in 
convincing customers of the built-in 
quality of our machines. Forged parts 
certainly do help you sell—especially 
when competition gets keen.” 


FORGED 
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Public Squares Cleveland 13, Ohio 
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vert 


WITTEK MANUFACTURING. COMPANY 
4349 West 24th Place « Chicago 23, Illinois 


WHAT’S YOUR CLAMPING PROBLEM? 


WITTEK 
HAS THE ANSWER 


Here is a selection from among the 
many different types and sizes of hose 
clamps designed and manufactured by 
WITTEK. Whatever the hose connect- 
ing problem, it’s a safe bet that WITTEK 
(leader for over a quarter century) 
has the exact type and size clamp to 
do the job right! Let WITTEK help 
solve your clamping problems. Write 
today. 


Circle 497 on Page 19 
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PARTS AND MATERIALS 


changes by 75 per cent. Single, 
adjustable throttle permits fine 
flow-rate adjustment throughout 
specified range. Integral check 
valve provides for reverse free flow. 
Maximum reverse flow is rated at 
1400 cu in. per min.  Setscrew 
prevents inadvertent throttle move- 
ment, and cover over the screw can 
be locked in place. Vickers Inc., 
Div., Sperry-Rand Corp., 172 E. 
Aurora St., Waterbury 20, Conn. B 

Circle 680 on Page 19 


Miniature Brake 


has minimum torque 
of 40 oz-in. 


Industrial B-125 miniature electro- 
magnetic brake is completely self- 
contained, weighs only 6 oz, and 
has servo-mounting diameter of 
1.125 in. It can also be face mount- 
ed. Minimum torque is 40 oz-in. 
Unit provides quick response, zero 


backlash, requires no slip rings, and 
is available with output shaft at 
either or both ends. Autotronics 
Inc., Eng. Dept. 17, Box 208, Floris- 
sant, Mo. I 

Circle 681 on Page 19 


Transmission Unit 


Class 3 unit provides 
instantaneous speed changing 


Multipurpose, Class 3 commercial- 
type transmission unit, containing 
five gear sections, is designed for 
speed, variability, and smooth op- 
eration. Instantaneous speed chang- 
ing requires no gear change. Unit 
has low-inertia gear train, requires 
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rd spacemaker cylinder 


You get more—much more—when you sp 
and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras ... that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength . . . saves space . . . reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 

SM 155-3 with complete engineering details. 
The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


with Extras... 
at No Extra Cost! 


METAL PISTON ROD 
... Standard at No Extra 
Cost! 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON . . . Stand- 
ard at No Extra Cost! 


NEW “SELF-ALIGNING” MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH ... 
Standard at No Extra Cost! 


STREAMLINED DESIGN .. . Oil 
Pressure to 750 P.S.l—air to 200 
P.S.I. Standard at No Extra Costi 


FORGED SOLID STEEL HEADS 
. « « Standard at No Extra Cost! 
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STANPAT 
SOLVES THE 
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NEW resin-base STANPAT 
ELIMINATES GHOSTING, 


offers better adhesion qualities 
on specific drafting papers! 
THE PROBLEM 


Some of our longtime customers first called our 
attention to the ghosting probiem. Certain 
tracing popers contain an oil which could be 
leeched out by the STANPAT odhesive (green 
back) causing a ghost 


THE SOLUTION 

A new STANPAT was developed (red back), utiliz- 
mg a resin bose which did not disturb the oils 
ond eliminates the ghost. However, for many spe- 
cific drafting papers where there is no ghosting 
problem, the original (green back) STANPAT is 
still preferred 


WHICH ONE IS BEST FOR YOU? 

Send samples of your drawing paper and we will 
help you specify. Remember, STANPAT is the 
remarkable tri-acetate pre-printed with your stand 
ord and repetitive biveprint items—designed to 
save you hundreds of hours of expensive drofting 
time 


SO SIMPLE TO USE 





1. PEEL 
the tri-acetate adhe- 
sive from its backing. 





2. PLACE 

the tri-acetate in 
Position on the trac 
mg 


oS 
3. PRESS 
into position, will 
not wrinkle or come 
off 


STANPAT CO. # 
J WHITESTONE 67, N.Y. Dept. 74 AIXA i 
Phone: Flushing 9-1693- 1611 STANPAT CO 


omer vay 
Enclosed ore somples of the drafting 5 
paper(s) | use (identify marufac wy 
turer). Please specify whether Rub 
ber Bose or Resin Base STANPAT is most 
compatible with these samples 





Send literoture ond samples of STANPAT 

Please quote price on our enclosed sketches 

which we ore considering to hove pre-printed 
NAME 


FIRM 


ADDRESS 


city 


i ZONE __STATE 
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no lubrication, and weighs 61/, lb. 
Gear ratio with optional low-speed 
motor, in 12 steps, is 2560:1. With 
transmission-drive motor, it covers 
ratio of 128:1 in eight steps. Another 
256:1 ratio, in 12 steps, is obtained 
with use of optional dual-speed 
transmission motor. Output torque 
is 128 oz-in., maximum breakaway 
torque is 6 oz-in., and top running 


torque is 4 oz-in. Pitch of alumi- 
num and nylon helical gears is 48, 
with pressure angle of 141/ degrees. 
Control is by optional pushbutton 
switch. Hathaway Instrument Div., 
Hamilton Watch Co., 5800 E. Jew- 
ell Ave., Denver 22, Colo. K 
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Blind Fastener 
antivibration unit is 
available in three new sizes 


Well-Nut neoprene bushing with 
bonded threaded hex brass nut is 
now furnished in three new sizes 
with plug lengths of 0.620, 0.437, 
and 0.642 in. and threads of 10/32, 
10/24, and 1/,-20 respectively. New 
sizes have thicker, wider flanges 
than previous units. As torque is 
applied to screw, brass nut draws 
neoprene against back of material, 





= celeb 





Dtceeesetneitedtihiction - ae ee 


providing firm hold. ‘Sibel ell 
Products Corp., 146 Central Ave., 
Newark 3, N. J. D 
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Quick-Connect Switch 


tiny unit has 
high electrical rating 


V3-1-D8 small quick-connect switch 
has electrical rating of 10 amp, 125 
or 250 v ac; 14 amp, 125 v de; 4 
amp, 250 v de. Lead receptacles for 


Protect your PU 
™ and other 


Indispensable 
MACHINERY! 








Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 





WARREN, PENNSYLVANIA, U.S.A, | 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES: 


> Freedom from Backlash 
> Torsional Rigidity 
> Free End Float 


> Smooth Continuous Drive with 
Constant Rotational Velocity 


> Visual Inspection While 
in Operation 


> Original Balance for Life 
> No Lubrication 

>» No Wearing Parts 

> No Maintenance 


Write for Engineering Catalog 


THOMAS FLEXIBLE 


COUPLING CO. 


gas Fiee re 
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MB - designed vibration 


test systems give 














high performance table motion 


Irs System Performance that counts most in vi- 
bration testing. 

Whole purpose of a vibration test system, large 
or little, is to subject specimens to motions that 
simulate service conditions as closely as possible. 
Such motion gives you reliable information on 
vibratory response and performance of struc- 
tures, products, components. It helps reduce risk 
of malfunction or failures in the field. 

But many factors contribute to this motion. 
Among them: force output and characteristics 
of the exciter; ample and undistorted power sup- 
ply to meet all shaker-plus-specimen load 
relationships; meticulous matching of compon- 
ents in the entire system from input signal to 
output at the shaker table. 


INTEGRATED SYSTEM OFFERS OPTIMUM RESULTS 


As the manufacturer of complete systems, MB 
intimately knows the operational needs of shaker, 
builds amplifiers and controls around those needs. 
Each MB system is integrated toward the highly 


desired end result .. . delivering optimum per- 
formance at the shaker table for present and 
future needs. 

The largest field service organization in vi- 
bration testing is ready to help you achieve that 
result. For latest information, call on MB. 


HIGH FORCE HIGH PERFORMANCE SYSTEM 


Shown above is a typical MB test system. It in- 
cludes a Model C70 7000 pound force vibration 
exciter fit for environmental testing charnbers. 


The MB T996 amplifier is rated at 50KVA output 
and can handle the most adverse reactive shaker 
loads for broad-band sine wave and random motion 
testing. The T68MC control console is easy to use, 
also provides automatically cycled testing. The T88 
console expands system for complex motion work 

Send for Bulletin 470 which gives detailed speci- 
fications on the high performance available from 
this system; and from others to 25,000 pounds force 


largest producer of complete systems for vibration testing 


MB manufacturing company \.%3°3"22,, 
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A Division of Textron Inc. 
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Two Catalogs to 
Aid the Designer 


"132 UNUSUAL USES OF 
SPENCER VACUUM" 
Bulletin 144 illustrates and 
describes how Spencer 
Vacuum is used in industries 
from A to Z. 


“TURBO DATA BOOK" 
Supplies application data 
on Spencer Blowers. Re- 
quest Bulletin 107-C. 


at L& M 
another 


PROBLEM 


SPENCER 


vacuum unit 


2 = ~ <a 


? 


The designer’s problem here was: find 

a means of picking up the “shorts”—short 
pieces of tobacco which hang loosely on 
the end of a cigarette before the filter 

tip is applied. 

Incorporation of a SPENCER 
vacuum unit, connected adjacent to the 
main cigarette drum, proved the answer. 

Perhaps vacuum can solve your 
design problem. Why not check with 
SPENCER, producers of a complete line 
of vacuum units—standard or specially 
adapted to meet your particular needs. 


STANDARD CAPACITIES 

of Spencer Vacuum Producers 
2 through 400 H.P. 
Up to 12” Mercury Vacuum 
Volumes up to 17,000 C.F.M. 


ie) od —) , [Od =I 3 


TURBINE COMPANY 
HARTFORD 6, CONNECTICUT 
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the switch can be attached quickly. 
Contact arrangement is single pole, 
double throw, and switch can be 
wired normally open or normally 
closed. Variety of roller and lever- 
type auxiliary actuators can be at- 
tached for applications where op- 
erating direction is not in line with 
plunger motion. Micro Switch Div., 
Minneapolis-Honeywell Regulator 
Co., Freeport, IIl. K 
Circle 684 on Page 19 


Two-Component Adhesives 
for bonding treated Teflon 


Two new adhesives are available 
for cementing bondable treated 
Teflon to itself or to other mate- 
rials. Ray-Bond R-86009 is recom- 
mended for applications where 
some flexibility in bond is required. 
It has good resistance to water and 
most chemicals. Ray-Bond R- 
86044 has excellent resistance to 
acids (except acetic) and various 
other chemicals, as well as water. 
Both materials are two-component 
systems which bond etched Teflon 
to wood, steel, glass, aluminum, 
ceramics, plastics, or any other ma- 
terial that bonds with an adhesive. 
Adhesives Dept., Raybestos-Man- 
hattan Inc., Bridgeport 2, Conn. B 
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Adjustable-Speed Sheave 


for A, B, and 
C-section belts 


Adjustex stationary-control, adjust- 
able-speed sheave _ incorporates 
pitch diameter adjustment, made 


MACHINE DESIGN 





WHY DO LEADING MACHINE TOOL DESIGNERS 
SPECIFY REULAND PRECISION 
MACHINE TOOL MOTORS? 


The answer is that these men know Reuland Precision 
Machine Tool Motors are made specially, and only, for 
machine tool use. Not just another motor that can be 
“adapted to fit,” but a completely new concept that 
finally achieves the vibrationless operating character- 
istics so vital to precision machine tool operation. 
Dynamic Balancing at our factory tunes every motor 
to the jewel-like perfection of a fine watch. Bearings On 
Each Side Of Rotor hold it solidly in dynamic position 
..-lock this true balance in forever once it is achieved. 
Radial Air Gap Design permits the use of a light, narrow, 
low inertia rotor which, in turn, assures smooth starts 
and quick stops. The motor’s overall length is also re- 
duced to give it a thinner “‘wafer’’ effect. Fin-Type Cast 
Aluminum Alloy Frames dissipate heat approximately 
three times faster than cast iron. Smooth Castings and 

















Pleasing Lines are the exterior quality trademarks. All 
surfaces are specially processed for smoothness and are 
given a fine, baked enamel finish. This fine-quality finish, 
together with the motor’s naturally pleasing lines, assures 
a harmonious blend with the lines of every machine tool 
on which it is mounted. (When desired, the motor’s 
frame size can be varied to fit an exact contour of your 
machine.) All Heavy Duty Ratings... 1% h.p. through 10 
h.p....are available in totally enclosed fan-cooled and 
totally enclosed non-ventilated types...either continuous 
or intermittent duty. 

SEE WHAT REULAND CAN DO FOR YOU...by actually testing 
a Reuland Machine Tool Motor on your machine. So 
sure are we that you will like what you see, we are offering 
to engineer a demonstration unit to your 
equipment without the slightest obligation. 

Just write us. 

Our new 8-page brochure ““MODERN POWER 

FOR MODERN-DAY PRODUCTS” will be helpful 

in your work. Sent free on request. 





MODERN POWER FOR MODERN-DAY PRODUCTS 


Western Division: Alhambra, Calif 
Eastern Division: Howell, Michigan 
® Distributors in all principal cities 
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REULAND ELECTRIC COMPANY 
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Superior weighs a wall to zero in’ on your tubing tolerance 


Weight control gives precise check of 
tubing dimensions to help your product 
performance 


*These delicately balanced scales weigh a length of tubing 
accurately to within 1/1000 Ib. The relationship of weight to 
length and to OD tells us how closely the tubing wall or ID 
conforms to specifications. This fast, precise method of 
checking average wall or ID enables us to provide you with 
a tubing order whose overall uniformity is unusually high. 
In certain applications, tubing produced by this weight control 
method can materially improve performance for you. It 
results in minimizing variations in your product caused by 
tubing whose average wall or ID varies too widely from the 
required design mean. 


This is but one of many modern tools and techniques that 
help improve the already high quality of Superior small tubing. 


Our premium quality small tubing is offered in a range of analyses 
(over 120) unsurpassed in the industry. Included are stainless, 
carbon and alloy steels, nickel and nickel alloys, beryllium-copper, 
titanium and zirconium—and 16 different Super Alloys. Our 
range of sizes and shapes is equally extensive. 


Special services include statistical quality control, pilot and test 
lot sampling and melting, dye penetrant inspection, ultrasonic 
and hot tensile testing, eddy current and X-ray inspection, 
specification services—and field specialists who will call on you 
at your request. 

For handy reference in your files, get a copy of Bulletin 40, “‘Selec- 


tion and Application Guide for Superior Tubing.”” Write Superior 
Tube Company, 2010 Germantown Ave., Norristown, Pa. 


Syoer file 


The big name in small tubing 


NORRISTOWN, PA. 


All analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 24 in. OD 





West Coast: Pacific Tube Company @ 5710 Smithway St., Los Angeles 22, Calif. e RAymond 3-1331 
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through a single adjusting screw and 
a hollow lock screw. Relative posi- 
tion between stationary and mov- 
able discs is positively maintained at 
all pitch diameters without disc to 
main sleeve setscrews. Sheave is 
available for A, B, and C-section 
belts in two, three (shown), and 
four-groove construction. New pitch 
diameter for C-section belts, 7.5/9.7 
in., is available for high speed and 
wide speed range applications. De- 
sign capacities to 75 hp are covered 
by 33 sizes. Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. K 
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Small Solenoid Valve 
is only 314 in. high 


New solenoid valve, designated type 
TT, is a single-seated, angle-type 
unit machined from brass bar stock 
with stainless-steel plunger and 
point assembly. Direct lift operation 
permits use in applications where a 


d 


wide range of pressures is coupled 
with relatively little flow. Only 
314, in. high, valve is used for air, 
gases, water, oil, steam, and other 
media not harmful to brass. Pres- 
sure range is from 0 to 400 psi, and 
pipe sizes are 14 and |, im.’ Atko- 
matic Valve Co. Inc., 545 W. Abbott 
St., Indianapolis 25, Ind. J 
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Miniature Connectors 


permit reception of 
weak, low-level signals 


TM Series of thread-coupled, minia- 
ture, lightweight coaxial connectors 
eliminate extraneous electrical noise. 
Mechanical features include beryl- 
lium-copper shield and female con- 
tacts, gold-plated contacts, and 
thread coupling for positive lock- 
ing. Connectors are matched elec- 
trically for 50-ohm impedance, and 
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You tell us what you need, 
and we'll have it for you fast— 
whatever the size or shape”’ 


Roland’s right, too. Here at Cambridge he’s part of a team that has 


produced everything from thimble-sized strainers to king-sized de- 


watering screens, often well ahead of schedule. Whatever your require- 


ments, you're assured of quality workmanship and prompt service when 


you call Cambridge. And, we'll work from your specifications or draw 


up prints for your approval. 


TO MEET YOUR BULK WIRE 
CLOTH NEEDS, we have a 
wide variety of specifications 
from the finest to the coarsest 
mesh—in any metal or alloy —in 
the most frequently used speci- 
fications ready for immediate 
shipment. Individual loom opera- 
tion and careful inspection just 
before shipment assures accurate 
mesh count and uniform mesh size. 


Let us quote on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer listed in 
the telephone book under “Wire 
Cloth”. Or write direct for FREE 
94-PAGE CATALOG and stock list 
giving the full range of wire cloth 
available. Describes - 
fabrication facilities Coneritge 
and gives useful metal- == 
lurgical data. 


The Cambridge Wire Cloth Company 


DEPARTMENT N, 
CLOTH CAMBRIDGE 12, 


| METAL-MESH | 


CONVEYOR 
CLOTH how BELTS 


OFFICES 


WIRE 


tT FABRICATIONS 


IN PRINCIPAL 


MARYLAND 
INDUSTRIAL CITIES 
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Both regular and thin height Frextoc nuts are used to 
fasten this solenoid valve assembly on a 15,000-Ib.-capacity fa- 
tigue testing machine. Valve monitors the oil supply to a control 
cylinder which maintains a constant load on the test specimen. 





Stroboscopic photo shows action of solenoid in opening oil 
supply valve. Unit is capable of speeds up to 60 cycles/sec., 
chatters hard whenever a test specimen breaks. Despite impact 
and vibration, the FLEXLOC nuts never require retightening. 


FLEXLOC self-locking nuts give your products 
greater reliability under impact, shock, vibration 


Repeated shock, 
pounding of heavy 
machinery, high-speed 
oscillation—nothing 
will loosen a FLEXLOC 
self-locking nut. 
FLExLOcs help give 
your assemblies the 
increased reliability 
demanded by today’s higher operating temperatures, 
faster speeds, and greater dynamic stresses. 


FLEXLOCs are available in either regular height or thin 
height configurations, the latter being designed for 
applications where space and weight savings are vital. 
Both are |-piece, self-locking units requiring no auxil- 
iary locking elements—no lockwashers, jam nuts or 
cotter pins. There is nothing extra to put together, come 
apart or get lost... . and no nonmetallic inserts to waste 
head space or weaken the structure of the nut. With a 
FLEXLOC, every thread, including those in the locking 
section, carries its full share of the tensile load. 


Because they require no separate locking devices, 
FLEXLoc self-locking nuts facilitate design and speci- 
fication, simplify inventory and handling, reduce 
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assembly time and costs. They also save on maintenance, 
because they are readily removed and can be reused 
many times with no effect on the reliability of their 
locking action. 


Your authorized SPS distributor carries FLEXLOC self- 
locking nuts—regular and thin height—in all standard 
sizes, materials and finishes. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 18, Pa. 





HIGH RELIABILITY 


SPS research is continually developing fasteners with 
higher standards of predictable performance. By install- 
ing SPS high-reliability fasteners in your assemblies, 
you increase overall product reliability. 


For more information on the full meaning of reliability, write 
for a copy of the new SPS booklet “High Reliability.” 











We also manufacture precision titanium fasteners 
write for free booklet 


Jenkintown ¢ Pennsylvania 


Standard Pressed Steel Co. « The Cleveland Cop Screw Co. « 
Columpia Stee! Equipment Co. © National Machine Products Co. 
e SPS Western e@ Standco Conada itd. « 

Unbrako Socket Screw Co., Ltd 
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some designs are available for 70 
and 93-ohm cables. Units withstand 
500 v rms, and are for use in tem- 
peratures from —65 to 260F. For 
use in precision equipment, they 
incorporate Teflon insulators and 
dielectrics. General RF Fittings Inc., 
702 Beacon St., Boston, Mass. B 
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Permanent-Magnet Motors 


1!4-in. diam units have 
high rated outputs 


Type BD and BL 1!,/-in. diam per- 
manent-magnet motors have rated 
outputs of 1/45 and 1/30 hp re- 
spectively at 10,000 rpm continuous- 
duty cycle. Various armature wind- 
ings are available for different volt- 
ages to provide for particular ap- 
plications. Speed governors, gear 
trains, and brakes can also be 
adapted to the motors. Units meet 
aircraft and missile standards re- 
quirements. BD motor measures 1!/, 
x 29/16 in., and BL unit is 114 


t 


é 


x 215/16 in. in size. Globe Indus- 
tries Inc., 1784 Stanley Ave., Day- 
ton 4, Ohio. G 
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Subminiature Thermocouples 


in metal sheaths 
provide fast response 


Metal clad and ceramic-insulated 
from high-temperature, subminia- 
ture thermocouples resist corrosion, 
abrasion, and erosion, and are read- 
ily formed. Diameters range from 
0.020 to 0.040 in. OD, two-wire. 
Shown are two units with OD of 
0.020 and 0.032 in. They are avail- 


able in several sheath materials and 
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Send for your free copy of our new 20-page Facilities Report 


REQUIRED 
PRECISION 


— 
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and got it from 
CONSOLIDATED 


This 12” x 15” phenolic “‘“Memory Frame” for IBM 
was plunger molded in one piece with 440 wire ter- 
minal inserts. Later, strung with copper wire con- 
taining a series of 8,000 ferrite magnetic cores, these 
frames are stacked one atop the other and wired 
together in conjunction with other components to 
give IBM’s 705 Data Processing System a ‘“‘memory”’ 
capacity of 40,000 characters. 

Dimensionally stable frames that would withstand 
dip soldering at extra high temperatures were a 
necessity. They could not bow or crack, nor could 
there be more than minimum after-shrinkage or ex- 
pansion once assembly was completed. 


For more than 80 years 
we have been filling exact- 
ing plastics orders for the 
nation’s blue chip com- 
panies. Before you discard 
any design you feel can’t 
be molded in a plastic, call 
Consolidated. 


“Your Blueprint 
in Plastics” 
Since 1874 


MOLDED 
PRODUCTS 
CORPORAT 


335 Cherry St., Scranton 2, Penna 
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EAR PERFORMANCE to match the ever-increasing 

power and speed of modern machines is a Fairfield 
specialty. This is possible because Fairfield has long held 
a position of leadership in utilizing the most advanced 
methods, equipment, and techniques for producing better 
gears. By keeping apace with modern engineering trends, 
Fairfield renders an invaluable service to many of the 
nation’s leading machinery builders. 


If you have a gear problem, check with Fairfield. Our 
engineers are well-qualified to give you expert recommen- 


dations. CALL OR WRITE. 


SPUR GEARS — Straight, helical, and ZEROL—Sizes from 16 pitch, 14” dia., 
internal. Sizes from 16 pitch, 1/2” to 1% pitch, 21” dia. 


dia., to 1% pitch, 36” dia. 

; : WORMS AND WORM GEARS—Worms 
HERRINGBONE—( Fellows Type). Sizes to 7” dia. Worm gears to 36” dia. 
from 12° to 15 
SPIRAL BEVEL—Sizes from 16 pitch, 
1/" dia., to 1% pitch, 28° dia. DIFFERENTIALS — 3,000 to 500,000 
STRAIGHT BEVEL—Sizes from 16 pitch, inch pounds capacity. 

1%" dia., to 1% pitch, 28” dia. 
Note: All of the sizes above 


HYPOID—Sizes from 12” to 28" dia. are approximate. 


SPLINED SHAFTS — Lengths to 72”. 





FAIRFIELD 
MANUFACTURING CO. 


2307 S. Concord Rd. Lafayette, Indiana 
TELEPHONE: 2-7353 


Ask for interesting, 
illustrated bulletin. 


Cjears and Differe Made to Order for: 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS * BUSES © STREET SWEEPERS © INDUSTRIAL LIFT TRUCKS 
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most conductor combinations. Other 
materials are available on special 
order. Pyro-Electric Inc., Dept. 26, 


P.O. Box 232, Barrington, Iil. J 
Circle 690 on Page 19 


Solenoid Valves 


for 10,000-psi 
liquid or gas pressure 


Shut-off and four-way valves in 1/4, 
34, and !/-in. port sizes are rated 
for 10,000 psi liquid or gases. De- 
signed for a burst pressure of 30,- 
000 psi, they withstand surges of 
up to 15,000 psi without damage to 
sealing qualities. Solenoids are 
available for 115, 230, and 460-v 
ac operation. Leakproof Shear-Seal 
design provides long maintenance- 
free service. Seals lap themselves 
to a more perfect fit with each valve 
operation. Pressure is confined to 


flow passages, eliminating external 
shaft leakage. Barksdale Valves, 
5125 Alcoa Ave., Los Angeles 58, 
Calif. iL 
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Clutches and Brakes 


with magnetic flux 
acting directly on disc 


Series 9000 Maxitorg electric clutch- 
es and brakes range in size from 
3/, to 31% in. bore and have up to 
2400 lb-ft of torque (static). Units 
are held in engaged position by ac- 
tion of magnetic flux passing 
through buttress plate, disc assem- 
bly, and end plate. Upon release, 
disc separators separate discs indi- 
vidually and break up residual mag- 
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NO ROOM FOR ERROR...AT THE COUNTDOWN... 

















Linear accelerometer needs no heater jacket-reliability and accuracy from 
—65°F TO +200°F 


When critical missile and aircraft testing demands an accelerometer 





of accurate, reliable operation over wide temperature range, specify 
Statham Model A501. 
The remarkable design feature of the Model A501 lies in the use 








of gas damping. This method of damping permits the operation of 





the unit over a —65°F to +200°F range without use of a heater 





jacket. It produces—flat up to 500 cycles per second -reliable sig- 
nals of rapidly changing acceleration. 

Statham instruments are specified by leading manufacturers and 
government facilities... wherever accuracy, reliability, and superior- 
ity are required. 

For detailed technical data to answer your application needs, 
write for Bulletin Number A501TC. 


Statham Instruments, Inc. 12401 West Olympic Boulevard, Los Angeles 64, California 
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Vibration-proof joints 


T (Nhe eens 


With the new Townsend Versa-Lockbolt* 
you get the same high tensile values as 
with the standard type but they cost less 
and are easier to install. 

Wider grip ranges in a given size are 
provided by additional locking grooves. 
Other design changes make it feasible to 
use them in relatively oversized holes. 
Inspection time is reduced since hole size 
is less critical. 

These features make for flexibility of 
design—make calculations simpler and 
more accurate. 

Versa-Lockbolt installation is fast and 
guns provide uniform draw down or clinch 
—locking the collar with up to five tons 
of pressure. The new collar with its flanged 
integral washer makes it especially suit- 
able for fastening even light gage materials. 

For more uuvermation on now to get 
new vibration-proof fastening economy, 
write Townsend Company, P.O. Box 
237-E, New Brighton, Pa. 


"Licensed under Huck patents RE 22,792; 2,114,493; 2,527,307 
2,531,048; 2,531.049 and 2,754,703 


ownsend 


COMPANY « ESTABLISHED 1816 
RT SSE OF he CRS x bs Wend 7 ° 
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netism, assuring positive floating 
neutral which will not creep, drag, 
or heat. There are no frictional 
contacts between moving and sta- 
tionary units other than coil hous- 
ing bearings. Clutch disengages in 


case of current failure or safety de- 
vice cutout. Standard operating volt- 
age is 90 v de at low wattage. 
Carlyle Johnson Machine Co., Man- 
chester, Conn. B 
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Nut and Lock Washer 


preassembled units are 
available semifinished 


Preassembled nuts and _helical- 
spring lock washers, designated 
Spring-Nuts, are now available in 
semifinished types, in materials in- 
cluding steel, brass, aluminum, and 
stainless steel. Units are available 


in all commercial sizes. Jacobson 
Nut Mfg. Corp., Box 177, Kenil- 
worth, N. J. D 
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Brass-Plated Steel 


is available in 
heavier plating thicknesses 


Brass-plated steel is now available 
in premium grade in 24-in. widths 
and standard grade in 32-in. widths, 
both with heavier plating thick- 
nesses than previously offered. Ma- 
terial combines decorative properties 
of brass with utility and economy of 
steel. Brass finish is protected with 
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clear baked resin film that gives 
excellent protection and does not 
limit fabricating properties of metal. 
Material, which is formed easily into 
many shapes, is available in bright 
and satin finishes and unpolished, 
with heavy, pure brass surface to 
allow for polishing after fabrication. 
American Nickeloid Co., Peru, Ill. I 
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Terminal Blocks 
can be assembled 


on steel tracks 


Modulok terminal blocks incorpo- 
rate modular construction which al- 
lows individual modules to be 
snapped together or apart, inserted 
onto a steel track, and locked by 
end locks. Modules are Zytel 31 
nylon plastic, having extremely low 
water - absorption characteristics. 
Tracks are available in lengths up 
to 32 in., and 30 modules can be 
mounted per foot of track. Modules 
have either two or four-tier, spring- 





MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Inc. 


BEARING FITS AND 
FITTING PRACTICES 


As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involves 
the clearances between the inside di- 
ameter of the housing and the outside 
diameter of the bearing; the bore of 
the bearing and the shaft diameter. 


(or Diometer 
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The achievement of the desired fit 
by dimensioning is illustrated in Fig. 

The bearing ID is represented by 
the top blocks and the shaft OD is 
represented by the lower blocks. Such 
a block diagram could also be applied 
to housings and bearing outside di- 
ameters. In this block diagram, it will 
be noted, the bearing ID is represent- 
ed by a .00015 tolerance with a simi- 
lar tolerance for the shaft. A re sulting 
fit of line to line to .0003 loose is 
shown. 


wi 


If the frequency distributi ms of shaft 
and bearing ID sizes were statistically 
normal, the modal fit of all parts 
would be 0.0001 loose. Accordingly, an 
insignificant percentage of parts 
would be mated to the extreme values, 
and for practical purposes could be 
ignored. 

With regard to bearings’ outside 
diameters and bores, however, 10r- 
mality of the dist ribution curve can- 
not be assumed. During the grinding 
operation, the “most metal tendency 
tends to skew the frequency distribu- 
tions for bearing ID’s and OD’s in 
the direction of most metal. 

In grinding and finishing shafts 
and housings, similarly 
tributions occur. 

Operating on a modified probability 
distribution of tolerance is possible if 
the volume of parts is sizeable. But 
the approximate distribution of shaft 
and housing sizes must be verified if 
this method is to be used. 


skewed dis- 


MATERIALS and SURFACE FINISHES 
The ease of assembly is also affected 
by materials and finishes. The follow- 
ing factors must be considered: 

1. The galling 
hardness and ductility of the 
materials involved. 

Finish lay patterns produced 


characteristics, 
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2490 . 2485 various tools and tech- 





loaded plated sockets which can be | 

: ° : | .12500 .12495 
set for quick disconnect for rapid | “'* T Shaft mon by 
ring-out, bussing, or circuit changes. | | [ l niques used. ; : 








Spring-loaded sockets exert contin- i) sa gael ecaemadammaa 
uous, uniform pressure in either po- 
sition. Solderless, crimp-type con- 
tact tips installed on wire ends are 
inserted into sockets and provide 
high reliability and speed of as- 
sembly. Blocks accommodate wire 
sizes No. 22 to No. 12. Omaton 
Div.. Burndy Corp., Norwalk, 
Conn. B 
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Flange-Mounted Clutch 


for minimum-space applications 


Style SM flange-mounted, station- 
ary-field, coupling-type clutch is 
furnished with a mounting flange 
214 in. square and | 9/16 in. long, 
including armature and driven hub, 
and | in. long without armature 
and hub. It is intended for appli- 
cations with a minimum of space 
available. Clutch is furnished with 
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Bearing 10 12485 .12480-.12475 .12470 
FIG.2 


An interference fit not tighter than 
line to line is suggested for the fol- 
lowing reasons: 

1. Difficulty in assembly. 

2. Difficulty in disassembly. This 
is often more hazardous than 
the assembly operation and 
may result in total bearing 
destruction. 

Reduction in radial play. 
Danger of bearing ring con- 
forming to possible poor ge- 
ometry of mating shaft or 
housing. 


TOLERANCE DISTRIBUTION 
The maximum .0003 loose condition 
shown in Fig. 2 may be excessive in 
some applications. The fitting problem 
then resolves itself to reducing this 
extreme, and yet maintain the maxi- 
mum tight fit of line to line. The 
looseness may be reduced by redimen- 
sioning the shaft to .12490/.12475 as 
shown in the block diagram, Fig. 3. 

12500 .12495. 12490 = -.12485 


See | | 
ie Bearing ID ee 


12490 = .12485 
FIG,3 


Shoft OD 








-12480 .12475 


aci 1eve d. 
Geome try of shafts and hous- 
ings as regards out-of-round- 
ness, tape ry, ete. 
The possible combinations of 
elements in any single applicat 
so numerous that their gro fect 
can only be ascertained by trial and 
error, or by a detailed study of 
operations on individual applications. 
A more complete discussion of fitt 
practices, including sizing met 
and coding, is found in ou 


handbook. 


DESIGNERS HANDBOOK 
FREE TO ENGINEERS 


bearings 


these 


If you work with miniature 
you'll find this new, 70 page authori- 
tative publication a great help in solv- 


ing problems in de- 


an 


Signing instruments 
or small electro-me- 
chanical assemblies. 

It will be sent 
free to 
draftsmen and pur- 
chasing agents. 
Write to: 


engineers, 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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BEFORE... 


Separate Boits, Nuts 
and Washers 
complicate inventories, 
increase assembly 
costs. 





AFTER... 


Washers as integral 
parts of boits 

and nuts eliminate 
problems, speed 
assembly 

at lower cost. 


Save Money | 


by simplifying fastener design 


Here is a simple application of a basic bolt making 
principle which is affecting substantial savings 
for a number of manufacturers. 


These savings, resulting from simplified design, 
are realized in every step of the operation 
from lower first cost of the fasteners 

through inventory to final assembly. Totalled, 
they are well worth while. 


There are many other basic principles... often 
overlooked in designing and specifying 
fasteners, which are of importance cost-wise. 
ree. 
j ' 
You'll find them in our new booklet, “How 
to specify fasteners...and save”, 
Filled with drawings and charts, it makes a 
handy guide in designing or buying any | How ty Hi 
headed parts. / Fa Hi 
: } } STENER. iy 
If you can use a copy, write to North od s. / 
Tonawanda or ask a Field iy 
Representative. 


= 


BUFFALO BOLT COMPANY 


Division of Buffalo-Eclipse Corporation 


North Tonawanda, N.Y. e¢ Princeton, lilinois 
MAKING BOTH FASTENERS AND FRIENDS FOR 100 YEARS 


@ 3 convenient service centers 


WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 
Chicago New York City North Tonawanda 
HArrison 7-2178 REctor 2-1888 JAckson 2400 (Buffalo) 
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a coil suitable for operation on any 
de source with voltages up to 90 v 
de. Static torque rating is 30 lb-in. 
Stearns Electric Corp. 120 N. 
Broadway, Milwaukee 2. Wis. K 
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Electrical Heaters 


thin, flexible units are for 
electronic equipment 


Thermal-Heaters are thin, flexible, 
lightweight units, available in vari- 
ous sizes and shapes, for airborne 
and electronic equipment applica- 
tions. Typical unit is a 43-w cir- 
cular heater weighing less than 1/4 
oz, including 12-in. leads. It is less 
than 0.030 in. thick over the ele- 
ment and less than 0.065 in. thick 
over the leads. Heater can be 
clamped or cemented in_ place. 
Flexible construction permits appli- 


cation to flat or curved surfaces. In- 
sulation resistance is 1000 v rms. 
Minco Products, 740 Washington 
Ave. N, Minneapolis 1, Minn. J 
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Lever-Operated Valves 


are only | in. thick 
and 3 in. wide 


Slim Line lever-operated valves can 
be mounted easily on machines and 
machinery when space is extremely 
limited. They are suitable for air, 
oil, or water service, for pressures 
to 125 psi, and temperatures to 150 
F. Valves are tapped for either 14 
or 14-in. pipe connection. Only | 
in. thick and 3 in. wide, valves are 
furnished in three and four-way ac- 
tions, manually operated both di- 
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/s your problem We a r 


‘resistance! 


NATIONAL HTM CASTINGS 


are the answer 





There are many reasons for specifying HTM 
(Pearlitic Malleable ) castings. One is extreme wear 
resistance under heavy loads at higl speeds. 
But there are many other reasons, too. For example, 
as-cast tolerances can often eliminate machining operations 
such as on the gear teeth shown above. In this case, it was only 
to drill and machine the key slot. 
Other worthwhile advantages of HTM are high ultimate strength . . 
excellent non-seizing bearing qualities that can eliminate costly bushings 
. air or liquid quenching . . . ability to be smooth-finished. 
So when you're looking over the materials field, don’t overlook the advantages of HTM eastings. 
For HTM metal can be cast by either the shell mold, COz, or green sand method. This means production 


costs tumble .. . performance and saleability of your product go up. 


LOS¢ 


A A-6928 





IMPORTANT PHYSICAL PROPERTIES 
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Brinell 163 to 302* 


| 
NATIONAL “i CASTINGS COMPANY Ra Se 
} 


Established 1868 Cleveland 6, Ohio Ultimate, psi 70,000 to 110,000* 


The nation's largest independent producer of malleable and pearlitic malleable Elongation, % 7 to 2* 





“Depending upon grade 








WHAT'S YOUR 


PROBLEM? 


Gamble research 
even improves 
BOAT PADDLES! 


THE PROBLEM: The armed forces’ solid 
wood life raft paddles often shattered 
when dropped from a plane, or 
splintered when used to “pry” a 
landing craft onto a beach. 


THE RESULT of Gamble testing and de- 
velopment: a paddle with a light- 
weight laminated blade (for shatter- 
proof quality and resiliency) and a 
dense hardwood handle (for strength 
and rigidity). Besides being stronger 
and lighter, the paddle is made in- 
expensively — less wasted wood than 
in solid paddles. Woods better suited 
for the differing functions of blade 
and handle can be used — with no 
sacrifice of strength at the connec- 
tion of your blade and handle! Per- 
haps Gamble could help with your 
wood problems. 


Send for FREE booklet 


illustrating GAMBLE services 


This 28-page booklet describes Gamble 
facilities and services in detail. Includes 
many photographs of unusual products 
designed, tested and perfected by Gam- 
ble Brothers. Write for your copy today! 
Gamble Brothers, Inc., 4619 Allmond 
Avenue, Louisville 9, Ky. 
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rections, or spring return. Valve 
housing is milled from solid alumi- 
num bar stock, and stainless-steel 
plunger is hollow and radially port- 
ed. Valves can be manifolded to- 
gether easily and quickly, without 
special parts, in any of four 90-deg- 
angle positions. Hunt Valve Co., 
Salem, Ohio. G 
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Metallic Texture Finish 


for metals, plastics, 
wood, ceramics 


Tri-Namic one-coat finish provides 
a three-dimensional metallic tex- 
ture finish when sprayed onto all 
production metals, many plastics, 
wood, and ceramics. Finish is avail- 
able in a wide range of colors and 
has an excellent consistency of pat- 
tern. Air or bake drying provides 
excellent durability, high corrosion 
resistance, and high gloss and color 
retention. Universal Paint & Var- 
nish Inc., Bedford, Ohio. G 
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Pressure-Overload Unit 


protects instruments against 
pressure surges 


Gage Gard Jr. offers positive pro- 
tection for such instruments as in- 
cline manometers, draft gages, elec- 
trical pressure switches, and sensi- 
tive low-pressure transducers. De- 
signed for either atmospheric or 
relative pressure system applica- 
tions, the unit is repeatable and 
will reopen after sealing at 2 per 


Limilorque 
ACTUATORS 


UP OR DOWN 


a 


OR ROTARY <> 
POSITIONING 


LimiTorque actuctors are effi- 
cient, sensitive, automatic heavy 
duty power-operated units for 
positioning machine parts or 
other assemblies requiring Linear 
or Rotary Motion. 


LimiTorque is an electro-me- 
chanical mechanism, using motor 
power through highly efficient 
and precision gearing, to impart 
Linear or Rotary motion... 
Limit switches are available to 
limit the travel in either direc- 
tion—Thrust and Torque re- 
sponsive switches control thrust 
or provide emergency shut-off. 
With LimiTorque it is possible 
to control full travel accuracy 
to within .2%—LimiTorque is 
easily and accurately controlied 
by the mere “push of a button”. 
LIMITORQUE IS BACKED BY 30 YEARS’ 
EXPERIENCE IN MOTORIZING ALL TYPES 
OF VALVES— WHY NOT CONSULT US 
REGARDING ANY PROBLEM YOU MAY 
HAVE INVOLVING LINEAR ACTUATION; 


OUR ENGINEERS CAN NO DOUBT 
HELP YOU SOLVE THAT PROBLEM. 


LimiTorque’ — 
5 PHILADELPHIA GEAR CORPORATION 
Incorporated * . ; ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 


GAMBLE BROTHERS 


ffices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS « FLEXIBLE COUPLINGS 


Louisville 9, Kentucky 


If the problem involves WOOD 
—GAMBLE can help! 
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“One lubrication every two years, more 


= oes 


or a m4 


Sarre 
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than sufficient” 


Just part of the glowing report on the performance 
of Jeffrey PERMASEAL” Belt Idlers from the super- 
intendent of Pennsylvania Railroad ore docks in 
Philadelphia. He further stated: “PERMASEAL 
Idlers have extended greasing periods from 
months to years.” They have been on the job 
since November, 1953. 

New seal construction, efficiently designed roller 
units, dependability, and long life combined with 
precision manufacture provide unmatched per- 
formance. You'll find Jeffrey idler design superior 
to anything offered today for belt conveyor service. 


JEFFREY 
PERMASEAL IDLERS 


This seal keeps 
DIRT OUT 





This seal keeps 
GREASE IN 


Write for Bulletin No. 925 


THE JEFFREY MANUFACTURING CO, 
798 North Fourth Street 
Columbus 16, Ohio 


Magnified view of the heart of the PERMASEAL IDLER—shows 
double flexible diaphragm seals, bearings, and welded roll ends. 


CONVEYING « PROCESSING « MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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The TPJ is a sheet-fed offset press which converts 
from printing two colors on one side of the sheet. to 
one color on both sides of the sheet. It can he 
switched from one to the other in a matter of minutes. 
It operates at high speeds and prints sheets up to 23” 
x 36”. 


These were chosen for several reasons, the principal 

one being that dimensional and squareness toler- 

ances do not have to be held as close when using 

the Unibal, as any misalignment is compensated for 

automatically. The Heim Unibal has a single ball Maier section of the first unit trip tinkage. 
rotating in bronze raceways housed in an outer  — Sompensate for any slight misalignment. 
member or cartridge. The single ball has special connections for this application. 
universal motion to correct misalignment 

... the larger surface supporting area offers 

greater load ratings for substantially 

smaller dimensions . . . assembly is simple 

and fast .. . there is a wide choice of sizes 

in both male and female types. 


Heim bearings are sold through the coun- 


try’s leading bearing distributors. Write for Portions of the side guide eperating mecheniom chow. 
. . ing the use of Unibal Rod Ends to connect a walkin 
complete catalog and/or engineering help. motion operated by a face cam to a transverse metal 


+x Ein COR ra wm 


de ee ok ae a Se CORES TS eT 


SPECIFY HEIM UNIBAL SPHERICAL BEARINGS AND ROD ENDS FOR ALL PUSH-PULL AND LINKAGE APPLICATIONS AND WHERE MISALIGNMENT MUST BE COMPENSATED FOR 
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cent below cut-off point. Cut-off 
pressure point can be adjusted and 
reset at any time. Maximum allow- 
able pressure after cut-off is 300 psi. 
Device is available in four ranges, 
covering a span of —15 to 85 psig. 
Unit is 31/4 in. high and weighs 11 
oz. Industrial Engineering Corp., 
525 E. Woodbine, Louisville, Ky. G 
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Shaft-Mounted Drive 


has torque rating of 41,000 Ib-in. 
at low-speed shaft 


Size 315GJ all-steel, shaft-mounted 
drive, with ratio of 25:1, covers a 
range of applications from 3 hp at 
5S rpm to 30 hp at 50 rpm. It has 
torque rating of 41,000 lb-in. at the 
low-speed shaft. High-pressure- 
angle helical gears have 12 to 15 


per cent greater load-carrying ca- 
pacity and mechanical efficiency 
than other helical gears. Three- 
walled steel housing maintains rigid 
alignment of revolving elements 
and withstands external impact. 
Falk Corp., Dept. 255, 3001 W. 
Canal St., Milwaukee 1, Wis. K 
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Small Thermostat 


for precision applications 
weighs only 4 grams 


M201 thermostat is available in 
special constructions for high im- 
pact loads, up to 20,000 g, and for 
high and low-temperature use. It 
can be used where space and weight 
accommodations are limited, since 
over-all diameter is about 5% in. 
and weight is only 4 grams. Switch 
action is single pole, single throw, 
with double contact make and 
break. Actuating element is a 
thermal disc. Unit is enclosed with- 
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ACCURACY OF TINY GRC DIE CAST 
PART AIDS MALLORY SWITCH DESIGN 





GRC’S EXTRA WIDE ROUND THUMB 
NUTS & SCREWS EASY TO GRIF 


These unique 
and _ exclusive 
fasteners origi- 
nated by Gries 
have large round 
heads with 
fluted edges, ex- 
ceptionally  at- 
tractive and 
easy to grip. 
Nuts are die 
cast in zinc al- 
loy in both open end and closed end 
styles. Screws are available as a one- 
piece die cast zinc alloy fastener with 
rolled threads in plain or shoulder 
type and as a two-piece assembly in 
shoulder type only incorporating die 
cast zinc alloy thumb nut blanks with 
steel machine screws. Sizes, lengths, 
etc., in GRC’s new Fastener Catalog. 
Write for copy. 








GRC MOLDED NYLON FASTENERS 
OFFER MANY ADVANTAGES 


Gries’ unique techniques make the 
most of nylon’s outstanding properties 
—high strength to weight ratio, excel- 
lent insulation, resiliency, resistance to 
abrasion, chemicals, corrosion, etc. 
Molded nylon machine screws in 
standard commercial heads, slotted or 
Phillips type; headless set screws with 
various types of points; screw insu- 
lators and bushings 

with wide flanges to 

completely isolate 

screw from mount- 

ing surface; wash- 

ers. Wide range of 

types, sizes, lengths, 

etc. Ask for spec 

sheets and new Fas- 

tener Catalog. 
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Uniformity and detail of actuator 
contours essential to proper 
functioning of special switch 


A difficult parts design problem was 
solved with this tiny GRC die cast zinc 
alloy actuator which forms the basis 
of the Mallory OAC Line Switch for 
radios, television sets, record players 
and electronic equipment 

In a series of designs that started with 
a stamping and a screw machine piece 
involving multiple part assembly, Mal- 
lory engineers sought an actuating 
mechanism for a switch that would be 
capable of higher rating, longer life 
and greater dependability than switches 
using current-carrying springs. Such 
a control would require exceptional 
tolerances and critical dimensions to 
function properly. Uniformity would 
have to be assured as some of the 
contours couldn’t be subjected to 
normal inspection procedures. 

They found the answer in Gries’ exclu- 
sive patented methods for the precise 
automatic production of tiny parts, 
and literally designed the switch 
around the GRC die casting. 
Uniformly accurate, well within criti- 
cal tolerances and solidly durable, this 
GRC actuator makes possible the sim- 
plest of switch construction. 

This is just one of the many instances 
in which Gries’ ingenious methods 
have opened the door for new products 
—at substantial savings. Parts are de- 
livered ready for use assembly 
and other secondary operations are 
eliminated. 

For more information ask for the 
GRC bulletins on small zine alloy die 
castings and molded plastic parts or 
send prints for immediate quotations 
Maximum sizes 1%” long, % oz. in 
zinc alloy; 1%” long, .03 oz. in plastic. 
No size too small. 


GRIES REPRODUCER CORP. 


32 Second St., New Rochelle, N. Y. 


NEw Rochelle 3-8600 & Z 
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How to Eliminate 
the Cost and Problems 
of Critical Alignment 


{ . aq, 
-— f 3 /e 
a7 ‘s 7 


A WATSON 

coupling shaft 

working at any 

angle from 1 to 

8 degrees trans- 

mits power as efficiently as a flexible 
coupling, yet offers substantial savings 
in design engineering time and installa- 
tion cost. Angles up to 20 degrees can 
be handled (depending on RPM). No 
painstaking axial alignment is required; 
simple, low-cost concrete foundations 
poured on the site replace costly unit 
base plates. 

In addition to substantial savings in en- 
gineering design and installation time 
and cost, the use of WATSON coup- 
ling shafts offers: 


e 


“| a 
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‘Z| <——- 
cere fz~a L 
WIDEST LATITUDE IN LOCATION of 
driving and driven elements for best 
utilization of space, distribution of 
weight, isolation of motor or engine, 
provision for maintenance or working 
space. 
> am 
2 =. 


ex 
go RSSEO-- = 
PROVISION FOR RELATIVE MOVEMENT 
between driving and driven elements, 
either intentional or as a result of struc- 
tural deflection or foundation shifts, 


WATSON Coupling Shafts are 
promptly available in 9 sizes, 10 to 800 
h.p., for speeds to 4,000 r.p.m. and 
more. Why not get the facts — now. 
8-page Engineering Data Bulletin F-11 
is yours for the asking; please address 


Dept. J-12. 


Fr H. S. 
WATSON WATSON 
COMPANY 


1316 - 67TH ST., EMERYVILLE 8, CALIF. 


1606 LASKEY ROAD, TOLEDO 17, OHIO 
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in a stainless-steel cup to provide 
protection from dust and dirt. Life 
cycle is from 6000 at 12 amp to 
100,000 at 2 amp, 120 v ac. Tem- 
perature settings range from —85 
to 500 F. Spencer Thermostat Div., 
Metals & Controls Corp., Attleboro, 
Mass. B 
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Vinyl Wiring Duct 


rigid unit is slotted to speed 
installation of lugged wires 


Type O wiring duct is extruded 
from high-impact rigid vinyl plastic 
which is oil and acid-resistant and 
self-extinguishing. Equipped with 
slots instead of holes to speed in- 
stallation of large lugged wires on 
control panels, switchgear, and 
electronic consoles, duct eliminates 
harness lacing or lug attachment 
after assembly. It holds all wires 
in place with snap-on cover. Stand- 
ard sizes range from 3% x % sec- 
tion to 4 x 3 in. section, in stand- 


ard lengths up to 12 ft. Duct can 
be cut with any hand tool. Taylor 
Electric, 15400 Dale, Detroit 23, 
Mich. H 
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Check Valve 


is unloaded by 
depressing external plunger 


Spring-loaded controllable check 
valve provides easy, positive control 
of systems in ground-support equip- 
ment and other exacting applica- 
tions. Valve permits free flow in 
one direction and checks reverse 
flow until it is unloaded by depress- 
ing external plunger. Unit requires 





Old Time 


RELIABILITY 


Teamed with Modern 


FLEXIBILITY 
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PENFLEX TUBING 


Absorbs Engine Vibrations 
On Replica of Old Time Car 


When Dyer Products Co., Canton, Ohio, 
started production on the “Surrey”—new 
replica of antique car—they wanted to keep 
engine vibration at a minimum and reliability 
at the maximum. They specified Penflex inter- 
locked galvanized steel on the tiny motor. 

The result has been less vibration. Today 
this “new-old” car is sweeping the country in 
its uniqueness among antique car lovers and 
dealers. This is only one example of how 
Penfiex “Flexineering” has helped make good 
products even better. 

Penfiex Tubing is available in interlocked, 
corrugated . . . braided, plain or rubber 
covered . . . copper, steel, brass or stainless 
steel .. . from Ye" to 24” I.D. Penflex makes cil 
types and sizes for all applications and oper- 
ating conditions. Write for data to Pennsyl- 
vania Flexible Metallic Tubing Co., 

7239 Powers Lane, Philadelphia. , 


NEW DATA 
BOOK | 


Get Your Copy 


PENFLEX 


TIGHT AS APIPE BUT, 
G7ALIALwy 


Pe 
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Need a “standard” solution to your “special” 
fastener problem? Because we make millions and millions of all kinds of 
fasteners many types are ‘‘standards” with us that would be “‘specials’’ with some other 
company. Savings in price and delivery time (very often we deliver ‘‘specials’’ direct from 
stock) are two benefits you receive through this volume manufacturing. 

Regardless of type all fasteners are manufactured at Lamson with strict adherence to statisti- 
cal quality control techniques. Your order will come from one of four plants—two of them 
brand new and almost entirely automated. 

If you have a “‘special’’ fastener problem check with us. We probably have a ‘“‘standard”’ 


solution for you. : n 
The Lamson & Sessions Co. 


5000 Tiedeman Road, Cleveland 9, Ohio « Plants at Cleveland and Kent, Ohio « Chicago « Birmingham 


Lamson Plug Nut 





PATENTED 
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Get full value from adjustable-speed drive: 


American Blower Gyrol Fluid Drive varies speed 
steplessly without costly maintenance 


Feature for feature, American Blower Gyfrol 
Fluid Drive is your most economical solution to 
many industrial-drive problems. Here’s why: 


e@ Stepless speed control—simple, wear-free 
speed controller; manual or automatic oper- 
ation. 


Shock protection—vortex of oil isolates shock; 
protects costly machines. 


Controlled acceleration—permits no-load 
starting—gradual application of power to 
accelerate the load. 


Full reversibility—fast, easy; just change 

motor rotation even when running; provides 

dynamic braking. 

Compact and self-contained, Type VS, Class 
2 Gyrol Fluid Drives come in a complete range 
of sizes from | to 800 hp. Other designs handle 
up to 12,000 hp. Get full information today from 
one of our 73 branch offices! Or write: American- 
Standard*, American Blower Division, Detroit 
32, Mich. In Canada: Canadian Sirocco prod- 
ucts, Windsor, Ont. 


COMPARE...THEN SPECIFY GYROL® FLUID DRIVE! 





Shock Maintenance Service Horsepower 


Feature Protection Record Accuracy Limit Rating 





GYROL FLUID DRIVE 
Type VS, Class 2 


Good—few Simp! Unlimited —all Units ilebl 
Vortex of oil wearing parts; nied sar Gyrol Fluid Drive a 
i free speed . up to 
isolates shock. extra-long ratings ore for 
| sige control. * 800 hp. 
} service life. continuous service. 


FRICTION-TYPE 
DRIVE 











Poor—multiple 
wearing parts; 
power transmitted 
by friction. 


Mechanical 
connection transmits 
shock. 


Wear and Limited —service 
tension affect factors influence 
control. selections. 


Units available 
up to 100 hp. 


























* : 
Aunuican - Standard and Standard® are trademarks of American Radiator & Standard Sanitary Corporatios- 


Amenrican-Standard 


AMERICAN BLOWER DIVISION 
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100 lb maximum pressure to un- 
load with 3000 psi on checked flow 
part. With 25-gpm flow at 3000 
psi, pressure drop is 65 psi maxi- 
mum in free-flow direction and 35 
psi maximum in checked-flow posi- 
tion. Valve has zero external leak- 
age and low internal leakage. Small 
in size, it weighs 314 lb, has proof 


pressure of 4500 psi and burst pres- 
sure of 7500 psi. Fluid Regulators 
Corp., 313 Gilette St., Painesville, 
Ohio. F 
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Brazed Wire Cloth 


prevents shifting of wires 
under vibration 


Industrial wire cloth consists of 8 x 
8 mesh woven from 0.020-in. diam 
T-304 stainless-steel wire. Cloth is 
copper brazed at each intersection 
after weaving. Brazed joints pro- 
vide a rigid structure which blocks 
shifting of wire in any direction 
during service, even when subjected 
to severe vibration. Cambridge 
Wire Cloth Co., Cambridge, Md. C 
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Oiltight Pilot Lights 


can be tested in groups 
by pressing pushbutton 


Pilot lights incorporate a _ small 
110/6-v transformer for use on 110- 
v power with standard 6-v bulb. 
Through use of a special electrical 
circuit, all pilot lights on a given 
panel can be illuminated at once 
by pressing a test pushbutton. Push- 
button can be pressed at any time 


wey 
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metal strip rolled 
to 


1/7 the thickness of the 
glue on a postage stamp 


Here is metal strip—available in virtually any alloy— 
produced in thicknesses ranging from .010” to .0001”. (The glue on a stamp meas- 
ures .0007”.) Many of the miniaturization problems facing designers are being solved 
today by this ultra-thin strip and foil from the Precision Metals Division of the 
Hamilton Watch Company. 


When product emphasis is on compactness and lightness, Precision Metals Division 
strip and foil will meet your exact mechanical, magnetic and physical specifications. 
For production orders or the development of new designs, this ultra-thin strip is 
available in any quantity. Special alloys to your own specification can also be made 
and furnished in the form you require. 

A new 8-page facilities booklet illustrates and o%0 

describes the operation of the Precision Metals gO revs 
Division, and shows how your precision metals ar 


problems can be solved practically and economi- 
cally. Write on your letterhead today to Dept. MD- 12. 


Hamilton Watch Company 


Precision Metals Division / Lancaster, Pennsylvania 


4 


Creator of the world’s first eiectric watch 
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shortest distance 
between blueprint 


The DUPL-O-SCOPE 


Firms punching or notching sheets up to 14” mild steel in medium 
runs know how profitable it is with a Strippit Fabricator-Duplicator. 
Now, it’s even faster with the new Dupl-O-Scope, which eliminates the 
template drilling and layout step! 


Readily mounted in the Duplicator stylus bracket, this precision 
optical pickup device quickly translates a drawing, layout or printed 
circuit sample into a punched metal template — ready for rapid-fire 
punching and notching on the Fabricator-Duplicator using standard 
interchangeable tools or “specials” made up to your requirements. 

Write today for catalog and an actual demonstration on your 
work at your plant by a Strippit Mobile Unit. Warehouse stocks at 
Chicago and Los Angeles. 


The versatile Strippit Fabricator, one- 
machine shop for quick-change punching, 
notching and nibbling — available with 
positive Duplicator for high-speed produc- 
tion punching and notching in complex 
patterns including printed circuit boards. 


WALES 


STRIPPIT 


Company 
216 Buell Road, Akron, New York 


In Canada: Strippit Tool & Machine Limited, 
Brampton, Ontario 
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and will illuminate all lights not 
already on. There is no electrical 
feed-back between various light cir- 
cuits. If one bulb in the circuit is 
burned out and fails to light, a re- 
placement can be made immediate- 
ly. Number of indicating lights 
which can be tested by a single 
button is limited only by ampere 
capacity of pushbutton and test cir- 
cuit supply. Components are 
mounted in a compact unit which 
is mounted in a lI-in. panel hole. 
Adapters are available for use in a 
1 7/32-in. hole to match present 
oiltight pushbutton equipment. ECP 
Corp., 4726 Superior Ave., Cleve- 
land 3, Ohio. G 
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Air-Hydraulic Boosters 


mount vertically rather 
than horizontally 


Air-hydraulic boosters convert in- 
stant action of air into hydraulic 
pressure. Boosters are designed to 
mount vertically instead of hori- 
zontally to prevent weight of in- 
ternal parts from causing distortion 
in hydraulic seal. Air filter, thread- 
ed into breather hole of air 
chamber, is made from tiny par- 
ticles of solid bronze, pressed to- 
gether to make a fine mesh. Ex- 
ternal chambers are honed seamless- 
steel tubing instead of castings, and 
hardened-steel tie-rods connect air 
chamber and hydraulic chamber. 
Wilton Tool Mfg. Co. Inc., Schiller 
Park, IIl. I 
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Miniature AC Motor 
develops 1/20 hp at 6500 rpm 


Model 35YH37 miniature three- 
phase ac motor is a 200-v, 400-cycle 
unit which develops 1/20 hp at 
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FAR-REACHING EXTENSION 
FROM LIMITED ACTUATOR SPACE 








THIS COMPACT MULTI-~ 
EXTENDING b/b SCREW 


Now Saginaw supplies the answer to your most difficult 
actuator space problems with the Multi-Extending Saginaw 
Screw! Utilizing Saginaw’'s time-proved recirculating ball 
principle in multiple telescoping sections, the Multi- 
Extending b/b Screw conquers actuator space obstacles 
designers have been seeking to overcome for years! 
Here's why: 


/ UNIT EXTENDS in a ratio of 2.5 to 1, providing 
maximum extension 212 times the length of the 
retracted screw. 
a2 FAR GREATER LOAD CAPACITY than any other 
telescoping device in its class. 
3 FAR MORE PRACTICAL AND TROUBLE-FREE than : 
other telescoping units on the market. USED ON THE COUNTRY’S MOST 
4 PRECISE, DEPENDABLE POSITIONING and control MODERN AIRCRAFT— Multi-Extending 
within thousandths of an inch. b/b Screw wing flap actuators being in- 
stalled on the new Lockheed Electra. 
e OVER 90% EFFICIENCY ¢ REQUIRES UP TO 4/5 LESS The Saginaw Multi-Extending Screw is also 
TORQUE than acme screws e LESS DRAIN on power used te a speed “eee aes 
variable air inlets, canopies and similar critica 
supply « CONSERVES SPACE AND WEIGHT e OPERATES components on today's newest aircraft. 
DEPENDABLY at extreme temperatures e PERFECT 
FUNCTIONING with only initial lubrication 
Send today for the new 1959 en- 
gineering data book on Saginaw 
b/b Screws and Splines... or see 


our section in Sweets Product 
Design File. 


WORLD’S MOST EFFICIENT ACTUATION DEVICE 
SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION e SAGINAW, MICHIGAN 


RRS A TA ORNS I TS a BF 
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This new lock and seal washer 
is just plain REVOLUTIONARY... 


When 








you tighten 
the nut... 


NEW PARTS AND MATERIALS 








6500 rpm. It draws 0.42 amp, has 
a diameter of 2!/, in., and is 2!/ in. 
long. Electro Products Div., West- 
ern Gear Corp., P.O. Box 182, 
Lynwood, Calif. L 
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Rotor-Type Valves 


are manually operated units 
with 24 to 14-gpm capacity 


Two, three, and four-way rotor- 
type valves are for applications in- 
cluding fork-lift trucks and other 
materials-handling equipment, road- 
building machinery, and machine 
tools. Sizes range from 2!/ to 14- 
gpm capacity, with operating pres- 
sures to 3000 psi. The manually 


operated units are available with 


| open or closed center; handles are 


| detent positoned or spring centered. 
| New Cem-Lap seal eliminates in- 


| ternal leakage. 


Lapped surfaces of 


| seal and rotor glide on each other, 
| wiping, cleaning, and lapping with 


NYLOGRIP Dubo Lockwasher 
locks and seals it-instantly! 


The new NYLOGRIP Dubo Lock- 
washer is made of a special, cold- 
flow plastic calied Nylon 6. When 
the nut is tightened, the washer 
“flows” — its inner diameter 
grips into the threads of the nut 
and bolt, to seal this junction 
against leakage, while the outer 


Patents Applied For 
diameter flows over the outer edges of the nut, seals and 
locks it so tight neither shock nor vibration can budge it! 
The Dubo Lockwasher can be used time and again without 
the slightest loss of holding power. And, because it’s sym- 
metrical and has no threaded parts, you couldn't fit one in- 
correctly if you tried 


PLUS FEATURES: excelient electrical properties . . . 
exceptional wear resistance... good shock absorption ... 
resists corrosion, chemicals .. . non-flammabie. . . high 
flexural strength 
PLUS USES: The excellent electricai characteristics of 
NYLOGRIP Dubo Lockwashers make them ideal for elec- 
trical insulation, or to help controi electrolytic corrosion 
between dissimilar metals | 
YOU'LL WANT COMPLETE TECHNICAL INFORMATION. 


vy Write today to: 


NYLOGRIP PRODUCTS | 


445 Watertown St., Newton, Mass.-Bi 4-0960 
Non Metallic Fastenings of ali types 
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| every handle movement. 


| Miniature 


Removal 


| of four bolts permits housing to be 
| separated from body. Clark Engi- 


neering & Mfg. Co. Inc., 1820 


| Layard Ave., Racine, Wis. K 
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Miniature Relay 


incorporates a 
heavy-duty socket 


sealed, electromagnetic 
relay is designed for industrial ap- 
plications such as _ machine-tool 


| controls, welding controls, instru- 


ments, and electronic equipment. 
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VOLUME II 
ENGINEERING 
AIDS 


@ Simplifying Constructions 
® Utilizing the Slide Rule 


@ Construction Aids 
®@ Shortcuts for the Engineer 


Helpful Tips and Techniques 
that apply to engineering meth- 
ods, are now available in this 
one-volume reference. This man- 
ual contains 32 pages of illus- 
trated time-and-money saving 
procedures that every engineer 
can use. 


$1.00 a copy 


Order from 
MACHINE DESIGN 


Reader Service 
Penton Building 
Cleveland 13, Ohio 


(Remittance or Company Pur- 
chase Order must be enclosed 
with order) 
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New 14-terminal header with keyed 
guide post is mated with a heavy- 
duty, mica-filled phenolic socket, 
permitting wire checking and 
speedy replacement. The four- 
pole, double-throw unit has mini- 
mum creepage of 1, in. and is avail- 
able in ratings up to 5 amp at 28 
v de or 120 v ac. Basic relay is 
offered with de coils, and forms 
with integral rectifiers are available 


for 115-v, 60-cycle operation. Unit 
withstands instantaneous voltage 
surges up to 1500 v without failure. 
Operating time with normal voltage 
applied to coil is 25 millisec maxi- 
mum, and maximum release time is 
5 millisec. General Electric Co., 
Schenectady 5, N. Y. C 
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Epoxy Adhesive 


is available in stick form 


Epistik bonds all types of metals, 
ceramics, carbides, and carbon to 
each other or themselves. Any ma- 
terial that can withstand curing 
temperature of 260 F can be bond- 
ed. An epoxy adhesive in stick 
form, compound is simple to use, 
seals joints and corners quickly and 
easily, and has high shear strength. 
Robert Marks Co., 47 Goddard St., 
Providence, R. I. B 
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Adjustable-Speed Drive 


is 35 per cent smaller than 
comparable 3 to 350-hp units 


Super T adjustable-speed drive is 
designed around redesigned NEMA 
ac and de motors and genera- 
tors. Incorporating high-tempera- 
ture Class B insulation, the ro- 
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Revolutionary Wire Cloth Looms 
use Wood’s Timing Belt Drives 
to cut rejects ... speed output 


New, radically different wire cloth looms, developed by 
New York Wire Cloth Company, not only weave screening of 
exceptional quality, but increase production 50% or more. 


An important factor in minimizing defects and maintaining out- 
put is Wood’s Timing Belt drive. The slip-free, positive action of 
this drive, together with no belt stretch, eliminate irregularities of 
mesh ... help maintain operating speeds never before possible. 
The compact Wood’s Timing Belt drive is used in this loom to 
replace a multiple V-belt drive. Not only does it satisfy the high 
efficiency requirements and eliminate matching of belts, it has 
long life and requires no maintenance, features which permit its 
use in a relatively inaccessible area. 

Wood’s Timing Belt drives have a wide range of load capacities, 
up to 600 hp and above, and cover an exceptional speed range, 
from zero to 16,000 fpm. Absence of metal-to-metal contact elimi- 
nates the need for lubrication. These and many other features 
make this drive outstanding for a wide variety of applications. 


Contact your T. B. Wood’s representative for complete 


information and your copy of Catalog 2100. 


V-BELT DRIVES * VARIABLE SPEED DRIVES * TIMING BELT DRIVES * CARD 
DRIVES ¢ FLEXIBLE AND RIGID COUPLINGS + FLYWHEELS «+ PULLEYS - 
MOTOR BASES « BALL BEARING PILLOW BLOCKS, FLANGE UNITS AND TAKE-UP 
BEARINGS « BABBITTED AND BRONZE BEARINGS « DUCTILE IRON PRODUCTS 


T. B. WOOD'S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA _ 


ATLANTA © CAMBRIDGE + CLEVELAND «+ DALLAS * NEWARK 
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Heli-Coil stainless steel Screw-LOCK Insert is easily 
wound into tapped hole in aluminum housing. Spring ten- 
sion of the locking coil retains the screw securely, meets 
military specifications for locking torque and vibration. 


How Carrier Corporation 


Saves 40% in weight - 30% in assembly time 
..with AAO’ screw-Lock* INSERTS 


...and assures maximum perform- 
ance of threaded connections in 
the refrigeration system for air 
conditioning the giant Douglas 
DC-8 jetliner. 

In assembling aluminum alloy 
compressor castings, Carrier en- 
gineers needed reliable threaded 
connections that could resist the 
heat and vibration encountered at 
600 mph. They selected Heli-Coil’s 
one-piece, internal locking Screw- 
LOCK Insert. 


The results: design simplified, 
boss areas minimized, weight re- 


duced as much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entire unit 
in 30% less time than before... 
and danger of thread failure has 
ended! 

It’s a typical example of why 
manufacturers in every field are 
turning to precision formed, stain- 
less steel Heli-Coil Screw-LOCK 
Inserts to meet torque and vibra- 
tion specs ... to protect threads 
against wear, stripping, galling and 
corrosion ... to save costs, space 
and weight. *Pat. Applied For 


HELI-COIL CORPORATION 


® 


DANBURY, CONNECTICUT 


@ 1582 


He ae eR ee eT ey ee ee TI ESTO 


HELI-COIL CORPORATION, 512 Shelter Rock Lane, Danbury, Connecticut | 


I'd like more information on Heli-Coil Screw-LOCK Inserts 


NAME 


TITLE 





FIRM 





ADDRESS 





CITY 


ZONE_____ STATE 








See oe oe oe ee ee oe oe oe oe oe ee ee es ee ss es a oe ee 


IN CANADA: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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tating unit is 35 per cent smaller 
than previous units with.3 to 350 
hp. Drives commutate up to 200 
per cent current for 1 min, and 
handle higher transitory peak loads. 
Motor has 60-C rise. Standard 
and custom models are furnished 
for normal or complex require- 
ments. Drives have preset speed- 
control device, and timed accelera- 
tion and deceleration. Speed con- 
trol is available over 8:1 range by 
armature voltage, and over 4:1 
range by field control. Reliance 
Electric & Engineering Co., 24701 
Euclid Ave., Cleveland 17, Ohio. 
F 
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Corrosion-Resistant Valve 


has driptight, 
replaceable rubber seat 


New corrosion-resistant valve is a 
lightweight unit of stainless steel 
or other corrosion-resistant alloy. 
It incorporates a replaceable rubber 


seat which is driptight both ways, 
eliminating dewatering. Tight shut- 
off permits use of the unit as a wade 


gate and stock valve. Valve 
handles pulp stock, slurries and 
sludges, pure liquids and gases. It 
is available in wafer, standard, or 
special dimensions, with motor or 
cylinder mount for automatic opera- 
tion. W. G. Rovang & Associates 
Inc., 1945 N. Columbia Blvd., Port- 
land 17, Oreg. M 
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Sliding Motor Base 


welded-steel unit has 
quick-release adjusting screw 


Sliding motor base is applicable 
for wide-range, variable-pitch drives 
which require provision for more 
take-up than normal V-drives. Base 
is of welded-steel construction, and 
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OSTUCO SWAGED TUBING 
ups aircraft parts production 82% 


Hogged out of a shaped forging, this vital aircraft part in SAE 4140 
took 400 minutes to machine. 

So the producers, The “‘Special’’ Corporation, brought their problem to 
Ohio Seamless. The solution—an Ostuco Swaged Tube. 

Now the chips are down . . . and so is machining time. Down to 220 
minutes—a saving of 180 minutes per part—with a whopping 82% increase 
in parts production per workshift. 

Chances are Ostuco Tubing can put you on velvet, too. The first step is to 
contact your nearest Ohio Seamless sales office, or the plant at Shelby, Ohio— 
Birthplace of the Seamless Steel Tube Industry in America. AA-S1i2 


Photo: Courtesy The “‘Special’’ Corporation, Brooklyn, N. Y. 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company « SHELBY, OHIO 
1958 
Seamless and Electric Resistance Welded Stee/ Tubing + Fabricating and Forging 
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How an ...automatically becomes a 
UNTHREADED strong THREADED member 


stud, rod, for tight assembly -- 
wire or rivet... 


has quick-release adjusting screw. 
A few turns of the screw allow 
oe maximum movement of motor for 
adjustments. Screw is cadmium 
—when fastened with low-cost, high-speed ee oe 

corrosion and “freezing.” Brown- 
ing Mfg. Co., Maysville, Ky. G 


PALNUT® S*y5zunmazine SS 8Sh~ 


Tube Fitting 
PALNUT Self-threading Lock Nuts are spring-tempered steel fasteners self-flaring unit forms 
with a special thread-forming design. Fastening operation forms threads 
while tightening. Effective on zinc, aluminum, steel or brass. Assembly is 
easy and fast using standard tools—extra fast using PALNUT magnetized Self-flaring tube fitting employs a 
wrenches. Hold tight under vibration whether seated or unseated. hardened-steel sleeve to press tube 


into contoured body to form a flare 

| as fitting is tightened. Fitting 

TYPE ST--WASHER BASE | forms a pressuretight seal on both 
This one-piece Self-threading nut OD and ID of tube. Slotted skirt 
performs functions of ordinary nut, on rear of sleeve supports tube, ab- 
lockwasher and flat washer. Available sorbing excess vibration. Nut can- 


in several base diameters; also with b iaetlinte d d fitti 
bonded-in plastisol compound to seal not be overtightened, an ting 


out water and dirt. Sizes for 1<”, 3%” | can be reused frequently without 
and 14” dia. unthreaded studs and rod. | leakage. Fitting is available in all 
standard tube sizes from 18 to 2 in. 
and in all common styles. Mate- 


May be removed and re-used aoe 7 
on same studs. , . 


Thread-forming teeth exert 
powerful vibration-proof grip 
on studs. 























pressuretight seal 


Hex form fits all standard 
tools and shanks. 


Full contact (360°) on 

me s tl work surfaces, flat or 

oe pone face . irregular, on perpendic- 
spans holes and slots. _ ° ] ular or off-angle studs. 


rials available include steel, stain- 
less steel, brass, and aluminum. 
TYPE RST-- REGULAR HEX Flodar Corp., 16911 St. Clair Ave., 


Cleveland, Ohio. G 
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This compact Self-threading nut requires shorter 
stud or rod space, less seating area. Costs less, 
assembles as fast as push-on nuts, parts stay 
tighter, can be removed and re-used. May be - . 
driven with internal wrench. Sizes for 14", 5%” Disc-Type Filter Elements 


and 3,” dia. unthreaded studs and rod. 


for high-temperature hydraulic 


Write for literature and free samples, stating type, size and application. and pneumatic line filtration 


THE PALNUT COMPANY, 75 Gien Road, Mountainside, N. J. | Poroloy (left) and Poromesh (right) 
in Canada: P. L. Robertson Co., Ltd., Milton, Ont. | stainless-steel, sintered porous-wire- 
| cloth and porous-wire-mesh disc- 


. 2) LOCK NUTS | type filter elements provide con- 
PALN U T PAIR trolled pore size for high-tempera- 
FASTENERS | ture hydraulic and pneumatic line 

| filtration. Elements are available 





Quick, secure fastening at low cost 
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in eight pore sizes from 5 to 250 
mu. Poromesh elements have high 
flow rates, low pressure drop, and 
high dirt capacity. Poroloy ele- 
ments have high strength which 
permits them to withstand high 
line-pressure surges without failure. 
Both elements can be installed with 
gaskets, snap rings, staking meth- 
ods, press fits, silver solder, weld- 
ing, or with epoxy resins. Poroloy 
elements are made in 25 diameters 
from 0.0670 to 1.2344 in. and in 
three standard thicknesses. Poro- 


mesh units are available in five 
standard diameters from 0.375 to 
1.368 in. in three standard thick- 
nesses. Bendix Filter Div., Bendix 
Aviation Corp., 434 W. 12 Mile 
Rd., Madison Hts., Mich. H 
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Metal-Sensing Switch 


solid-state unit 
is self-contained 


Proxor is a_ self-contained, solid- 
state switch only 3/, in. in diam and 
4 in. long. Sensing coils, bridge, 
transistor oscillator, two-stage tran- 
sistor switch, and miniature print- 
ed-circuit board are all encapsulat- 
ed in chrome-plated case. Switch is 
triggered by metal in the proximity 
of a sensing coil. Potentiometer 
control at rear of instrument pro- 
vides easy adjustment of sensing 
zone, facilitating installation. Unit 
distinguishes between magnetic and 
nonmagnetic metals, furnishes volt- 
age steps at low rates down to stand- 
still, and requires no electrical con- 
tact with workpieces. Uses include 
counting, feed control, indexing, 
and overtravel alarm. Unit op- 
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PROPORTIONAL BAND 
ADJUSTMENT NOZILE FLAPPER 


THE USG "PILOT" —Case: 82” Square and 4” Deep 


A COMPACT, LOW-COST* 


INDICATING PNEUMATIC CONTROLLER 


for pressure . . . temperature . 


(1) Control modes to suit your process: Two-posi- 
tion with differential gap (1 to 100%) . . . proportional 
(1 to 150%), alone or with automatic reset or rate 
action. Control mode or control action (direct or 
reverse) easily altered in field. 


(2) Variable and set point both indicated on large 
dial: Black pointer indicates reading on 3¥%-inch dial 
(6%-inch scale length). Red circle-tipped pointer 
spots location of set point. 


(3) High accuracy and sensitivity at low cost: 
Accuracy of 1% of range over middle half of scale. 
Sensitivity less than 0.1% of scale at 100% propor- 
tional band setting compares favorably with 
higher-priced controllers 


(4) Simplified maintenance and repair: Precalibrated 
measuring element can be removed for range change. 
Other basic components, even entire control chassis, 
can be removed for easy maintenance. 


(5) Controls a broad range of variables: Pressures 
from 30” Hg vacuum to 10,000 psi. Temperatures 
from —350 F to + 1000 F. Can be adapted to con- 
trol many other variables, including liquid level. 


*Sample price: $126.00 for unit with 316 S.S. Bourdon 
tube, range 0-600 psi, proportional control 1-100%. 


Find Your Write for Catalog 510 . . . Gives complete sz 
Nearest Distributor os anf she >i] 
tion of the USG Pilot as v 


in The 
‘Yellow Pages’ 
your nearest USG distributor 
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. . other variables 








USG 
PRESSURE 
PILOT 








for process instrumentation Send for your copy 


Typical pressure 
reducing service 


Can be panel or 
surface mounted 


Can be valve mounted 


hcations and descrip- 
well as pneumatic transmitters and receivers 


today, or contact 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PA. 
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erates at counts to 7200 per minute, 
and is available in two models for 
magnetic and nonmagnetic metals. 
Operating temperature is 0 to 150 
F. Parametrics, P.O. Box 629, 
Costa Mesa, Calif. L 
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Single-Revolution Clutch 


has adjustable 
torque control 


New single-revolution clutch, de- 
signed to provide automatic, posi- 
tive rotation on a shaft from a con- 
tinuously rotating source of power, 
is equipped with adjustable torque 
control. Ball-bearing equipped fly- 
wheel can be used with V-belt, gear, 
or direct drive, and permits simpli- 
fied mounting either at end or in 
the middle of a shaft. The expand- 
ing brake-shoe type clutch features 
a positive positioning device at dis- 





We say you should. Since we make 


all types of steel drive and convey- 


ing chain plus sprockets and attach- it 
ments our engineering experience a 


is naturally broad and our recom- 


mendations are just as naturally un- - fe 
prejudiced. Let the Union Chain ‘ . 
| Wr 
organization work for you. engagement and can be used for 
clockwise or counterclockwise rota- 
tion. Rated at 1/3 hp at 100 rpm, 
it is for use at speeds up to 150 
rpm. Standard shaft size is 3/ in., 
with others available from 1/ to | 
in. diam. Theodore M. Wright 
Inc., Dept. G, P.O. Box 286, Cam- 
den 1, N. J. E 
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Sectional Terminal Block 


accepts ferrule-type fuse 
LY, in. long, 13/32 in. diam 


it 
t 


SSS 


~ 


AOA Aeon 
SS S 


Type H fusible terminal block is for 
use in applications where fuse pro- 
tection is required for solenoids and 
other single or three-phase loads. 

« - Rated at 30 amp, 600 v, it accepts 
The Union Chain And any ferrule-type fuse 13/32 in. in 


diam by 1!/ in. long. Block is com- 


Manufacturing Company posed of individual sectionalized 


SANDUSKY, OHIO blocks assembled on a mounting 
channel with a clamp at each end. 





Circle 533 on Page 19 MACHINE DESIGN 











SNAP-TITE ‘‘H’ COUPLING. . 


FOR HYDRAULIC OR AIR 


“H” Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge. 
Sizes: 4” thru 10”. Bulletin No. 240 





SNAP-TITE ‘IH’ COUPLING. . 


FOR RESISTING THE IMPACT OF 
RECIPROCATING AIR OPERATED TCOLS 


The ‘IH’ Coupling delivers more air to tools. 


Cylinder-type ‘IH’ valve for 360° contact. 
Sizes 4” thru 4”. Bulletin No. 248. 








Exclusive U-packer gives a 
positive seal without com- 
pression set because of rub- 
ber distortion. Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing—the 
higher the pressure, the 
tighter the seal. 





| 
Exclusive 
U-Packer 


360° 
cont: act 





SNAP-TITE HI-FLOW COUPLING. .. FOR LOW PRESSURE APPLICATIONS 





FOR AIR AND FLUIDS UP TO 150 p.s.i. 


Hi-Flow is recommended to connect small air 
tools to plant air system, and for low pressure 
fluid transfer in small lines. 

Sizes: 1%” thru 34” Bulletin No. 249 





SNAP-TITE ‘‘E’’ COUPLING..... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE 


“‘E” Coupling performs in the micron range 
in the smaller sizes_both connected and dis- 
connected. Recommended, too, for gravity 
flow .. . U.L. approved for LP Gas. 

Sizes: 14” thru 10”. Bulletin No. 250 


SNAP-TITE ‘T’ COUPLING...... 


Bonded valve washer 
(pat. pending on valve construction) 


Exclusive U-packer 








Nipple seals in coupler by 
depressing the lip of the E 
packer and slightly com- 
pressing the body of the 
packer. This new E-packer 
gives positive seal under 
high-pressure, low-pres- 
sure, and vacuum. 





FOR FUMING ACIDS, ALKALIES, SOLVENTS... 


‘T’ is the only coupling now on the market 
for fluid temperatures from — 40°F to +400°F. 
Its seals are made of Teflon for which there 
is no known solvent. 

Sizes: 4” thru 3”. Bulletin No. 270. 





Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi- flow) are also available 
in brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY 11, PA. 
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~ Teflon Valve Seal 


a deme Nipple Seal 
L__. Teflon Valve Seal 


SNAP-TITE COUPLINGS 
CAN HANDLE ALMOST 


ANYTHING THAT FLOWS 





RUSSELL, 


eee Be 


BURDSALL & WARD BOLT AND 





Technical-ities 
By John S. Davey 


The strength of nuts 


With a hard, heat treated nut, 
ability to plastically adjust and 
distribute load over many 
threads diminishes. High loads 
tend to concentrate on first 
thread severely enough to 
cause stripping... or fracture 
of first thread, which causes 
locking. Nut then cannot in- 
crease tension in bolt. 

Untreated nuts are strong 
enough for most needs, and 
don’t pose this problem. 


A CAUSE OF STRIPPING 


Upon tightening, a nut both 
compresses and dilates. Dila- 
tion can be overcome by wall 
thickness only, not by added 
height or heat treatment. 

Dilation is important since a 
reduction in area of bolt under 
tension accompanies it. Threads 
pull away from each other, 
from their stronger base to 
weaker tips. The shallowness 
of fine threads can cause pro- 
gressive shear. 

That’s why High Nuts (with 
fine threads) are no answer 
where “Heavy” Nuts (with 
coarse threads) are. 


WRENCHING STRESS HIGHEST 


Rotation of nut produces both 
tension and torsion in bolt. The 
force applying this combined 
stress is about 20% greater 
than the load which must be 
sustained when rotation stops. 

Thus...if anut hasn’t failed 
in wrenching, it can still with- 
stand at least 20% more direct 
pull than it sustained during 
the tightening. 





Why high strength bolts make 


superior joint for dynamic loads 


alailelalel Miclaa-t; 
resist shear 


Washers prevent crushing under head and nut with consequent grip relaxation. 


While fasteners must be strong 
enough to carry the calculated loads, 
what makes a joint truly strong is 
the residual tension after wrenching. 
NO SLIP OR SEPARATION 

Consider the simple lap joint in 
sketch. Practically rigid, this joint 
is subjected only to: (1) external 
tension forces “T” tending to sepa- 
rate the plates against bolt clamping 
force “P’; (2) shear forces “S” 
tending to make plates slip against 
friction resistance “F”’. 

“*F”’ increases when ‘‘P’’ does. 
With enough clamping force applied, 
shear loads transfer from one plate 
to the other without slippage. And 
when clamping force always exceeds 
tensile forces, plates obviously can- 
not separate. There can be no fur- 
ther stretch on bolt. Its load stays 
static at preload “P”, even when 
external loads are dynamic. 
UNIFORM CONTROL OF PERFORMANCE 
RB&W high strength bolts allow a 
high magnitude of clamping force 
to be applied...and uniformly so. 
Materials conform to ASTM speci- 
fications. Applying known torques 
to nut produces uniform bolt ten- 
sions. Riveting by contrast, depends 
on difficult-to-control variables. 

MORE STRENGTH OVERALL 
For shear-resistance, riveted joints 
offer only the actual rivet shear 
strength. Don’t count too much on 
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friction even though rivets exert 
some grip as they cool. Compare: a 
l-inch bolt tightens to a tension of 
42,000 lbs; a 1l-inch rivet develops 
22,000 Ibs at best. 

The higher residual tension does 
more than make a joint much 
stronger in shear and in tension. It 
also protects the bolt against fatigue 
caused by stress-reversing cycles 
such as vibration; keeps the bolt 
from loosening, too. 

All this explains why, under heavy 
dynamic loads, rivets can loosen, 
elongate holes, often fail, requiring 
difficult replacement; but high 
strength bolts stand up. They can 
keep connections permanently tight 
on vibrating machinery, heavy duty 
conveyors, and trans- 
portation equipment. 

Talk it over with 
an RB&W fastener 
expert. Russell, 

Burdsall & Ward Bolt 
and Nut Company, 
Port Chester, N. Y. 
RBaW high strength bolts 

are from selected grade of 
medium carbon steel with 
proper combination of duc- 


tility and tensile strength; 
conform to ASTM A325. 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, lll.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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NEW PARTS AND MATERIALS 





It can be combined with four types 
of terminal blocks for increased flex- 
ibility. Square D Co., 4041 N. Rich- 
ards St., Milwaukee 12, Wis. K 
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Gang-Type Potentiometer 


has cups which can be phased 
individually after installation 


Model 319 gang-type potentiometer 
is designed to make possible the 
phasing and rephasing of individual 
resistance wipers without disturb- 
ing resistance settings of adjacent 
cups, saving calibration and phas- 
ing time. Design also permits non- 
linear and_ sine-cosine functions. 
Potentiometer case is high-tempera- 
ture plastic, and mounts and ends 
are stainless steel. Unit is avail- 
able in resistance values up to 200,- 
000 ohms with 0.05 linearity. Pow- 


r 


er output is 2 w. Potentiometer 


meets all applicable MIL-E-5272A 
and MIL-STD-200 requirements. 
Potentiometer Div., Daystrom Pa- 
cific, 9320 Lincoln Blvd., Los An- 
geles 45, Calif. L 
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Solenoid Valves 


are explosionproof 


and splashproof 


Normally open and normally closed 
valves for automatic or remote con- 
trol of flow of water, brine, oil, 
solvents, gas, and air are explosion- 
proof and splashproof units. Some 
of the valves are for specific hy- 
draulic control applications and 
others for specific control of air or 
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THOMSON 


BALL BUSHINGS 


The BALL Bearing 
for all your 


we) 


Precision Series ‘‘A’’ and 
Low Cost Series ‘B'’ BALL BUSHING 


Sliding linear motions are nearly always 
troublesome. Thousands of progressive 
engineers and designers have solved this 
problem by application of BALL BUSH- 
INGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any 
mechanism that is moved or shifted in a 
straight line. 

Improve your product! Up-date your 
design and performance with Thomson 
BALL BUSHINGS! 


Adjustable Diameter * 
BALL BUSHING 
for Zero Clearance 


LINEAR MOTIONS 


Open BALL BUSHING 
for Zero Clearance on 
Supported ‘Shafts 


LOW FRICTION - ZERO SHAKE OR PLAY 
ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS 
LONG LIFE - LASTING ALIGNMENT 


The various types cover a shaft diameter 
range of 4%” to 4”. Small sizes available 
in Stainless Steel. Write for literature and 
name of our representative in your city. 


THOMSON INDUSTRIES, Inc. 


Dept. E, MANHASSET, NEW YORK 
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Also Manufacturers of NYLINED Bearings .. . Sleeve Bearings 
of DuPont Nylon, and 60 CASE... Hardened and Ground Steel Shafting 


205 


— (nnn i 





206 


ACTUATES ANOTHER 


Thermostatic 
Bimetal 


THE 


PRECISION 
PRODUCT . «4 


MEL-RAIN 


CIRCUIT PROTECTOR 


A Product of Mel-Rain Corp., 2100 Fletch 
Ave., Indianapolis 3, Ind, 





While all will agree that TV circuits need protection against mal- 
functioning, especially for conditions which could start fires, the 
nuisance and high cost of fuse replacement by a service man is 
abominated by all. Mel-Rain Corporation has licked this problem 
with their line of TV Circuit Protectors. They make the set inopera- 
tive in case a hazardous condition exists but, since a high percent- 
age of failures is due to ageing or intermittent surges, the set 
may be put into use immediately by simply resetting the button. 
The Mel-Rain design also prevents “‘cycling’’ and sticking of con- 
tacts, and the breaking of the circuit by high ambient temperatures 
both in the set and in the room. The units are low-cost, reliable 
and handle a current range from 100 MA to 72 amperes in a 
temperature spread up to 150°. 


Here is a case where reliability in the protective device must 
be obtained at low cost, as competition is severe among TV 
manufacturers. Known for a third of a century for its dependability 
and precision, Chace Thermostatic Bimetal is also far and away 
the best buy in bimetal. The quality which results from Chace’s 
processes reduces rejects to an almost incalculable fraction of a 
percentage point, an indication of the skill of our manufacturing 
and the thoroughness of our development, testing, and inspection 
methods. Final proof, of course, is the satisfaction which products 
actuated by Chace bimetal give to their owners, year after year. 


When your temperature responsive device approaches the 
design stage, remember these qualities of over 30 types of Chace 
Thermostatic Bimetal, whether in strip, coil or completely fabri- 
cated elements of your design. Send for our new booklet, ‘‘Success- 
ful Applications of Chace Thermostatic Bimetal,”’ containing many 
pages of design data. 


W. M. CHACE CO. 


Thermostatic Bimelal 


116 BEARD AVE., DETROIT 9, MICH. 
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NEW PARTS AND MATERIALS 





gases under pressure or vacuum, 
and also water or other liquids of 
various viscosities not injurious to 
bronze. Control circuits include 
flow of liquid-level control, push- 
button, pressure switch, limit con- 
trol, thermostat, and electronic re- 
lays. Valves handle fluid tempera- 
tures up to 212 F and pressures up 
to 300 psi. They are available for 





nominal pipe sizes of 14 to 3 in. 
Magnatrol Valve Corp., Fifth Av- 
enue, Hawthorne, N. J. D 
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Thermal Insulation 


for temperatures to 2200 F 


Fibrous potassium titanate is com- 
posed of a compact mass of light- 
weight crystalline fibers having 
small diameter and high reflectance. 
Material blocks heat penetration 
by scattering incoming infrared 
rays. It is suited for applications 
where space and weight are crit- 
ical, and is particularly effective in 
1300 to 2100-F range. Applications 
include use in airborne equipment, 
insulation, reflective _ shielding, 
gaskets and packing, filters, and 
high-temperature paints or coat- 
ings. Material is easily fabricated, 
and is available in loose fibers, loose 
fill, blocks of varying densities, 
mats of various thicknesses, lumps, 
and in a trowelable form. E. I. 
duPont de Nemours & Co. Inc., 
Wilmington 98, Del. Cc 
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Rotation Joint 


withstands temperatures 
from — 55 to 735 F 


Lightweight and corrosion resistant, 
new rotation joint has low leakage 
rate, full 360-deg rotation, and low 
breakaway torque. Used between 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO inc. 
2201 Eimwood Ave., Buffaio 23, N.Y 


Mail a free assortment of Caplugs, literature and 
prices to us, without obligation. 





STEEL-WELD rasrication... 


=! ge 
ate: ~ 





Will Save TIME and MONEY in the Construction 
of Virtually Any Big Piece of Machinery! 


The 40-Ton Frame and Carriage, illustrated above, are Steel-Weld 
Fabricated Parts of a loading device for a large extrusion press. These 
weldments are typical of thousands of Steel-Weld Fabricated units 
produced by Mahon for manufacturers of processing machinery, ma- 
chine tools, and other types of heavy mechanical equipment. 

When your design calls for weldments of any kind, you, too, will 
want to discuss your requirements with Mahon engineers; because, in 
the Mahon Company you will find a unique source for weldments or 
welded steel in any form... a fully responsible source with a long 
and enviable performance record, and unusual facilities for design 
engineering, fabricating, machining and assembling. 

See Sweet's Product Design File for information, or have a Mahon 
sales engineer call at your convenience. 


THE R.C. MAHON COMPANY e¢ Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 
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NEW PARTS AND MATERIALS 


sections or systems which are hinged 
or rotate about each other, it with- 
stands pressures up to 390 psi and 
temperatures from —55 to 735 F. 
Joint is for use wherever ram or 
bleed air must be transferred be- 
tween hinged or rotated sections, 
particularly in airborne applications 
such as boundary-layer control 
ducting, cabin pressure systems, 
anti-icing systems, missile-launch- 
ing racks, and dehumidifying sys- 
tems for cameras and instrumenta- 
tion. Use of a double-thrust bear- 
ing enables joint to withstand axial 
tension and compression loads in 
addition to pressure loads. Marman 
Div., Aeroquip Corp., 11214 Expo- 
sition Blvd., Los Angeles 64, Calif. 
L 
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Pressure-Vacuum Control 
for pressures to 600 psi 


Type J95 pressure-vacuum control 
is designed for use in hazardous lo- 
cations where explosive gases or 
vapors are present. This is an un- 
calibrated unit, and pressure settings 
are made by an internal adjusting 
nut. Models are available with a 
variety of adjustable ranges between 
0 and 500 psi, and with maximum 
pressures up to 600 psi. Cast-iron 
enclosure permits use of the control 
in Class I, Groups C and D, Class 
II, Groups E, F, and G, and in 
Class III applications as defined by 
the National Electric Code. Many 
types of switches are available, in- 
cluding normally open, normally 
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CLUTCH 


NEW HIGH TORQUES — 
SAME SMALL SIZES 


Sets new standards of reliability 
and maintenance 
roxelah-tali=taler=) 


Min. Diameter 41/2 in 
Max. Diameter 9/5 in 
Min. Depth - - 314 in 
Max. Depth 6 in 
NEW Torque Ranges — 

Dry — 12 to 1260 Ib ft: Wet (oil) — 16 to 1140 Ib ft 


former ratings from 9 to 540 Ib ft 


NEW Stearns Friction Discs — 


provide long, trouble-free life — greater resistance c 
seldom need adjustment for wear. Type ‘‘GS ction discs car 
replaced, or adjusted quickly and easily with just a screwdriver 


tool kit for lowest-cost-per-year operation specify Stearns! 


v¥ Check — Compare these additional $avings features: 
® Stationary Magnet Body — simpli- pletely assembled, tested, ready 
TT TMTatticlilelilolaMmn CoM lilatrim olelot Mela Ter amtatsicllietifeys| 

shafts or machine elements. All @ Duplexed Bearings—conservative 
clamping forces are self-contained ly loaded, sealed, prelubricated 
lug-in Electrical Connections — assures longer, trouble-free life 
No slip-rings, no brushes to install” Versatile Control — can be ele 
fo] mm esetiaiiel ia) 

Shipped Fully Assembled — you 


receive units from Stearns com- 


trically energized by virtually any 
type switching device of adequate 
capacity 


S 


Call your local Stearns Representative, or write direct for complete 


For Superior Performance .. . Specify Stearns! 


SLiaHS. [4 tong -ilomele)-1-10)-7 bale},’| 
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versatile 
pumping power 


with dependable 


MOTOLR PUMPS 


The efficient handling of coolant, cutting oils 

and washing liquids in modern production 

equipment calls for maximum pumping effi- 

ciency. And to solve the various problems in 
all types of equipment, 
designers today look first 
to I-R Motorpumps. 


These rugged pumps are 
built for long, trouble-free 
operation under the 
toughest conditions. 
What's more, the Motor- 
pump line is the most 
complete line of pumps 
available today, offering 
you the widest choice of 
pump sizes, types and 
mountings including 
sidewall, immersion or 
foot type. 


Why not call an Ingersoll- 
Rand pump specialist 
and let him help you with 
your liquid handling 
problems. Call your 
nearest I-R branch office 
or write for complete 
information. 














An immersion type Motor- 
pump handles abrasive 
coolant on a modern 
honing machine. 


9-820 
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closed, or double throw with no 
neutral position. They are rated 
for 15 amp at 115 or 230 v ac, All 
switches are single pole and suit- 
able for 180-F ambient temperature. 
United Electric Controls Co., 79 
School St., Watertown 72, Mass. B 
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Gear Motors 


with motor capacities 
from 1 to 125 hp 


New line of gear motors consists of 
single, double, and triple-reduction 
units, integrally motor mounted, 
with lifetime gearing. Motor ca- 
pacities range from 1 to 125 hp, 
with output reduction speeds from 
780 to 714 rpm. Units are adapted 
for horizontal foot-mounted appli- 
cations, and are available in open 
drip-proof, totally enclosed fan- 


cooled, and _ explosionproof con- 
struction. Standard electrical char- 
acteristics are: normal torque; three 
or two phase; 60 cycle; 208, 220/ 
440, or 550 v. Lima Electric Mo- 
tor Co. Inc., Dept. 139, Lima, Ohio. 

G 
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Pushbutton Switch 


oiltight unit saves space 
on control panels 


Pushbutton switch is designed for 
critical space requirements on con- 
trol and console panels or pendant 
stations needing splash protection. 
Subminiature switch with double- 
break contacts is rated at 10 amp, 
125, 250 v ac, or 30 v de inductive. 
Button mechanism is sealed with 
oil and coolant-resistant neoprene. 
Integral O-ring seals bushing to 
panel, and squeeze tabs on switch 
bracket permit easy installation. 
Switch is quickly clipped to panel- 
mounted button after wiring. Switch 
is available in four standard ter- 
minal styles, each style furnished 
in single through four-pole assem- 


MACHINE DESIGN 





Top-ranking engineer giving a promising newcomer some practical 
information about one of AC’s high altitude pressure chambers. 


How far can an engineer go at AC? 


That depends on your aspirations. Do you want long-range security? 
Diverse assignments? Professional status? Intriguing location? A top 
management position? It's possible to find all of them at AC—the Electronics 
Division of General Motors. One thing is sure—if you are a graduate 
engineer in the electronic, electrical or mechanical fields— you can go 
places at AC, because AC is going places. AC is in the instrumentation 
Bombing Navigational Computers © business. And there are virtually no limits to the projects and problems 


Inertial Guidance Systems ¢ 


Afterburner Fue! Controls « 


Gun-Bomb-Rocket Sights « —both military and commercial—to which AC can apply its top-flight 
personnel and world-wide facilities. Today AC builds the AChiever— 
inertial guidance system for some of the world’s leading missiles—plus 
a wide variety of other electro-mechanical, optical and infra-red devices. 
Speed Sensitive Switches and Tomorrow AC may build inertial systems for commercial aircraft and 


Gyro-Accelerometers ¢ 


Gyroscopes ¢ Torquemeters © 


Sensors @ Vibacall ¢ Skyphone ships at sea as well as automotive electronic components. This is the kind 
of opportunity you should look into—today. Just write the Director of 
Scientific and Professional Employment: Mr. Robert Allen, Oak Creek 
Plant, Dept. C, Box 745, South Milwaukee, Wisconsin; or Mr. M. Levett, 
Dept. C, 1300 N. Dort Highway, Flint 2, Michigan. It may be the most 


important letter of your life. 


AC SPARK PLUG £% THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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TYPE D BLOWERS 


long life 
simple maintenance 


Single or double blowers, with 
durable metal housing, are 
powered by type D shaded pole 
induction motor. Rugged units 
require little oiling, won’t inter- 
fere with radio or TV. Standard 
operation is on 115 V, 60 cy- 
cles, AC. Single unit has load 
speed of 3200 rpm, 55 cfm; 
double unit operates at 3100 
rpm, 100 cfm. Other frequen- 
cies and voltages available. 


Heinze Blowers are designed 
to your exact specifications — 
for vending machines, photo 
dark rooms, laboratories, kit- 
chens, refrigerators, air con- 
ditioning units, furnace draft 
boosters, animated displays, 
cooling electronic equipment, 
and other general cooling appli- 
cations. Write for new catalog 
to Department D. 


ELECTRIC COMPANY 
685 Lawrence St., Lowell, Mass. 


SUB-FRACTIONAL HORSEPOWER MOTORS 
AND BLOWERS 
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| Miniature 
| available in two lightweight models 


NEW PARTS AND MATERIALS 





blies for multiple circuitry. Licon 
Switch & Control Div., Illinois Tool 
Works, 6606 W. Dakin St., Chi- 
cago 34, IIl. J 
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Filter-Regulator-Lubricator 


accommodates air-line 
pressures to 250 psi 


New combination filter-regulator- 
lubricator is available for 14, %, 
and !/,-in. pipe, and accommodates 
air-line pressures to 250 psi. Air 


| flow at 90 psi varies from 20 to 70 


cfm. In the lubricator, acceleration 
of air passing through a venturi 


| forms oil mist, permitting easy ad- 


justment for both high and low- 
volume air supply. Pressure regu- 
lator adjusts and maintains desired 
air pressure without materially re- 


ducing flow, because of oversized 


| air passages and diaphragm cham- 
| ber separated from air passage. Both 
| automatic and manual air filters are 


available. Mead Specialties Co., 
Dept. R-25, 4114 N. Knox Ave., 
Chicago 41, IIl. J 
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| Miniature Magnetic Clutches 


control servo system 
rotary mechanical functions 


magnetic clutches are 
for electrical control of servo sys- 
tem rotary mechanical functions. 


| Model 583 is especially suited for 
.| small-space applications, since it is 
| only 114 in. in diam and 2-11/16 
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ANGLg call 


HELPS SIMPLIFY 


YOUR 90° DRIVE 


PROBLEMS 


Hardened bevel gears and antifriction bearings 
insure smooth, trouble-free operation. Completely 
enclosed, permanently lubricated ANGLgear re- 
quires little or no maintenance. 


Addition of the new 214 hp size to 
the ANGLgear line makes it easier 
than ever to solve your 90° power 
takeoff problems with this standard- 
ized right-angle drive. You can now 
specify ANGLgear in any one of 16 
different stock models, offering power 
ratings from 14 to 5 hp, with choice 
of 1:1 or 2:1 gearing and 2 or 3-way 
shafting. 


Compact, high capacity ANGLgear 
offers you several distinct advan- 
tages over V-belts or chains and 
sprockets. Featuring 5-way mounting, 
it is easier to design into your power 
transmission systems. Incorporating 
positive bevel gear drive, it eliminates 
slippage and backlash problems. 
Completely enclosed, it presents no 
safety hazards. Permanently lubri- 
cated, it requires virtually no main- 
tenance. And not the least important, 
ANG Lgear invariably costs less than 
other types of 90° drives. 


See our literature in Sweet’s Product 
Design File or contact your local 
distributor. 


| AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE 5, NEW JERSEY 


Circle 544 on Page 19 





3 NEW TUTHILL 
close coupled pump 


and motor units 


ave space, Save weight, Cut costs 


Now TUTHILL offers three pump and motor combinations 
developed specifically for applications where space or 
weight are at a premium. Furnished in a wide variety of 
sizes and styles, one of these combinations can provide 
savings in hydraulic, oil burning, lubrication or other 
services. 

The small size of these combinations solves design prob- 
lems. By reducing weight they cut shipping charges. The 
elimination of couplings, adapters and bases means lower 
costs. And even more important savings are often made 
through the simplification of installation procedures. 


Available from Stock 

A wide variety of combinations are available imme- 
diately from stock, in either large or small quantities. 

For example, Number 1 above is TUTHILL’s famous 
POWERMITE—a combination in which pump and motor 
are incorporated in one unit which takes up no more space 
than a standard electric motor (the POWERMITE shown 
measures only 37” x 714”). 


Tuthill Manufactures a Complete Line of Positive Dis- 
placement Rotary Pumps in Capacities From 1 to 200 
GPM; for Pressures to 1500 PSI; Speeds to 3600 RPM. 


TUTHILL PUMP COMPANY 


953 East 95th Street, Chicago 19, Illinois 
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PUMPS FOR 
YOUR PURPOSE 


Originally restricted to large quantity applications some 
POWERMITE models are now available from stock for 
small quantity orders. The unit shown is rated for 16 GPH 
at 350 PSI. 

For other small quantity applications TUTHILL provides 
a complete selection of close coupled units with the pump 
mounted directly on the motor. Numbers 2 and 3 above 
are typical. 

For applications, such as hydraulics which require 
smaller pumps, units such as Number 2 above provide 
outstanding advantages. Normally they can reduce space 
required for pump and motor by at least 6 inches, and cut 
weight by several pounds. Capacities range from 20 to 
300 GPH. Pumps are available for pressures up to 1500 
PSI. 

Larger pump and motor combinations, such as Number 
3 above, can be provided with capacities up to 50 GPM, 
for pressures up to 400 PSI. 

If you are trying to put a pump and motor into a small 
space, TUTHILL has the answer. Write for details. 


TUTHILL PUMP COMPANY 

953 East 95th Street, Chicago 19, Illinois 

[) Please forward complete information on 
TuTHILL close-coupled Pump and Motor 
Units for GPH at - PSI. 

(0 Please have your representative call. 
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overload release clutches 


Designers and builders have found MAXITORQ Overload Release Clutches 
the ideal way to provide dependable protection against overload conditions. 


Unlike such devices as shear pins, the MAXITORQ Overload Release Clutch 
requires no dis-assembly or replacement after functioning. Once the cause of 
overload is removed or corrected, the machine may be re-started at once. 
Furthermore, MAXITORQ Overload Release Clutches may be adjusted for 
pre-determined overload protection. 


In addition, users enjoy the proved advantages of the MAXITORQ Floating 
Disc Clutch . .. smooth, positive engagement and release... “floating’’ neutral 
with no drag or heating . . . easy manual adjustment. 


We will be glad to give you the benefit of our long and successful experience 
in clutch and brake design; the overload release clutches are only one of many 
advanced MAXITORQ developments in both manual and electrically operatea 
applications. Ask for literature, or outline your problem... write Dept. MD-9. 


« 


THE CARLYLE JOHNSON MACHINE CO. 


Manchester, Connecticut 
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in. long. Model 543 for more rugged 
duty is 134 in. in diam and 414 
in. long. Both models are dry- 
disc, fixed-coil, solenoid-controlled 
clutches which use no slip rings. 
Inputs of 24 or 48 v can be spec- 
ified. A 48-pitch, 14!/-deg pres- 
sure-angle, stainless-steel input gear 
is furnished with each clutch, Heli- 
pot. Div., Beckman Instruments 
Inc., Fullerton, Calif. L 
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Silicon Rectifiers 


diffused-junction units 
provide currents to 6 amp 


New diffused-junction silicon recti- 
fiers provide currents up to 6 amp 
over an inverse-voltage range from 
50 to 500 v. Units are operable at 
diode base temperatures up to 150 
C. They have all-welded construc- 
tion which is completely free from 
flux material. Each unit is nickel 
plated to provide minimum contact 
resistance and prevent corrosion. 
Applications include miniaturized 
airborne power supplies, electrical 


instrument testing, oscilloscopes, and 
other power-supply requirements. 
Industrial Products Dept., Interna- 
tional Rectifier Corp., El Segundo, 
Calif. L 
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Pressure and Vacuum Switches 


can be mounted directly on 
vibrating or moving equipment 


Stripped models of pressure and 
vacuum switches, designed for OEM 
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and industrial installations where 
controls are enclosed in a common 
cabinet, can be mounted directly on 
moving or vibrating equipment. 
Switches, for use in liquid, gas, or 
water systems, are available in 
proof pressures of 30 in. Hg vac- 
uum to 150 psi pressure. They 
sense any two pressures in the 
same system over adjustable range 
of 30 in. Hg vacuum to 100 psi 
pressure, and actuate two independ- 
ent electric circuits at the predeter- 
mined pressures, on both increas- 
ing and decreasing pressures. Single 


A 


ELEMENTS 
MAPHRAGM 

pole, double-throw switching ele- 
ments for ac and de circuits are au- 
tomatically reset by snap action of 
switches. Pressure Switch Div., 
Barksdale Valves, 5125 Alcoa Ave., 
Los Angeles, Calif. E 
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Snap-Action Switch 


has integrally molded 
mounting ears 


Rigid mounting on back of panel 
or other surface in fixed relation to 
actuating mechanisms is provided 
by integrally molded mounting 
ears en basic Klikswitches. Side 
mounting holes also permit use of 
mounting ears for attaching vari- 
ous forms of actuating mechanisms. 
Snap-action switch mechanism is 
encased in molded phenolic. It is 
available with SPDT or SPST nor- 
mally closed contacts rated 8 amp 
at 115 v ac, noninductive. Opera- 
tion requires 14.26 oz force, and re- 
lease occurs automatically when 
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ESCO alternator powers 
new ultra-compact 
high-performance radar 


Based on an entirely new concept in radar design, this Raytheon 
“Mariners Pathfinder” radar is compact enough for use on the 
most modest pleasure cruiser, yet big enough in performance for 
the largest commercial vessels. Utilizing just two, simple units, it 
provides clear, steady displays up to 16 miles range. Rugged and 
reliable, it’s real sea-going equipment, built to operate in slashing 
northeasters, arctic ice and the heat and humidity of tropic seas. 


To provide a source of dependable, stable power for the “Mariners 
Pathfinder”, Raytheon chose a specially-designed ESCO motor- 
alternator. Operating from a 32V, 110V or 220V DC ship’s 

supply, this built-to-order inverter delivers a 115V 60-cycle AC 
output, regulated to +3V and +0.6 cycles over a 20% variation 

in input voltage. It’s designed for a minimum of 10,000 hours 
trouble-free operation under extremely wide variations in tempera- 
ture, humidity, and pitch and roll conditions. 


Building special rotating electrical equipment to meet individual 
requirements has been a specialty at ESCO for almost half a 
century. Why not call on ESCO for the ideal generator or motor 
for your equipment, too? Write for design brochure today. 


ELEGTRIC SPECIALTY CO. 


179 South Street, Stamford, Conn. 


al 
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JAEGER DEPENDS ON 


ROPER PUMPS 


2eeSO CaN you 


— 


TWO STAGE ROTARY COMPRESSOR 
COOLED BY ITS OWN LUBRICATING OIL 


Typical of Roper adaptability to heavy duty equipment is this installation 
on the Jaeger Roto Air-Plus, 2-stage rotary compressor. The pump sprays 
cooled, filtered oil onto the rotor and bearings in high and low compressor 
cylinders in order to lubricate all surfaces and seal against air leakage. 
The efficiency of the cooling system insures cool operation in ambient 
temperatures exceeding 100°. Arrangement of the system is such that 
oil-free air reaches the air service valve. 


The Jaeger compressor has established service records of maintaining 100 
lbs. constant pressure for 160 hours, without let-up — a tribute to the unit’s 
dependability, and the Roper that helps cool it. 


For OEM... 
Specify ROPER 


In this instance, the Series K pump is suited 
to the Jaeger application. This series is avail- 
able in sizes % to 50 GPM, pressures to 
150 PSI. It is a rotary gear unit, with sizes 
10 through 50 featuring the patented venturi 
suction and discharge principle for smooth, 
quiet operation. 


={@) =) 3 =; Send for Bulletins Today 


HYDRAULICS, INC. 


246 BLACKHAWK PARK AVE., ROCKFORD, ILL. 
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force is reduced to 6.34 oz. Unit 
is also available with manual re- 
lease. Automation Div., General 
Controls, 8062 F. McCormick Blvd., 
Skokie, III. J 
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Air-Line Lubricator 


has built-in float mechanism 
to maintain constant oil level 


A606 Perma Fog air-line lubricator 
features built-in float mechanism 
which automatically maintains a 


constant oil level in lubricator bowl 


| when fed by an oil-supply line with 


pressure from 10 to 100 psi greater 
than air pressure applied to lubrica- 
tor. Unit is available in 1/4, 34, 1, 
34, and l-in. sizes. Industrial Div., 
Watts Regulator Co., 10 Embank- 
ment Rd., Lawrence, Mass. B 
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Translucent-Film Adhesive 


laminates to open and 
closed-cell foam materials 


Double-Face is a pressure-sensitive 
translucent-film adhesive which is 
an excellent medium for laminating 
to open and closed-cell foam ma- 
terials such as vinyl foam, polyure- 
thane foam, polyester foam, and 
rubber foam. Reinforced by a non- 
woven tissue and supported for ship- 
ping by a protective release paper, 
adhesive can be combined conven- 
tionally or with special applicator. 
Release paper can be removed im- 
mediately or left on to protect 
adhesive for later bonding. When 
removed, paper exposes a contin- 
uous, uniform adhesive film. Bond- 
ing strength when applied to porous 
foams is higher than that obtained 
with equivalent applications of 
liquid adhesives. Material can be 
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used on any surface without swell- 
ing or distortion. Angier Adhesives, 
Finishes Div., Interchemical Corp., 
120 Potter St., Cambridge 42, Mass. 

B 
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Thermocouple Gland 


seals and terminates 
up to 8 bare wires 


——on- 


Type C_ bare-wire thermocouple 
gland positively seals two or more 
bare wires at pressures from 0.005 
mu to 20,000 psi. Gland seals and 
terminates up to eight bare wires 
of 24, 20, or 14 gage, and can be 
furnished with an open-end tube 
to provide mechanical protection 
for wires in high-velocity or viscous 
fluids. It is assembled quickly and 
easily with thermocouple wire or 
is furnished completely assembled. 
Wires can be changed or replaced 
to meet application requirements. 
Immersion depth of hot junction is 
readily adjusted to any length. 
Gland is 303 stainless steel and is 
equipped with neoprene, Teflon, or 
lava sealants and ceramic insula- 
tors. Conax Corp., 2300 Walden 
Ave., Buffalo 25, N. Y. F 
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Starter Solenoids 


are plasticized and 
completely waterproof 


All-metal starter solenoids with- 
stand great abuse, including shock 
and vibration. The plasticized, 
waterproof units are for 6 or 12-v 
applications. They have grounded 
or insulated operating coils, uni- 
versal flat or curved mounting 
brackets, and three or four terminal 
studs. Cole-Hersee Co., Old Colony 
Ave., Boston, Mass. B 
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action... 
without 


assured by NICAD 


sintered plate batteries 


Missiles must not fail to function instantly, on demand 
NICAD Sintered Plate Batteries—with an outstanding 
record of proven reliability under severe environmental 
conditions—were chosen for use on several missiles to 
provide the power that guarantees ready performance 
This same reliability has made NICAD Batteries first 
choice in other fields where there can be no 
compromise with perfect function . . . on guidance 
systems . . . communications and data processing 
equipment . . . alarm and signal systems . . . aircraft 
engine starting 

NICAD Sintered Plate Batteries are available in 
capacities from % ampere hour and feature sustained 
voltage at heavy discharge rates. They are capable of 


rapid charge acceptance . . . have a maximum discharge 


current up to 25 times the rated ampere hour capacity 
Internal resistance is extremely low, and vibration 
resistance is excellent. They can be discharged in any 
position. Charge retention is exceptionally high, 

and there is no known limitation either to cycle 

or storage life. 

NICAD Batteries are “missile quality”—delivering 
high level performance adaptable for a wide range 
of purposes. 

Ask us for complete information. NICAD Division 
Gould-National Batteries, Inc., Easthampton, Mass. 
Offices in New York, Chicago, San Francisco. 


NICKEL CADMIUM 
ICAD) “usin 
STORAGE BATTERIES 
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Top view of headstock 
bs transmission of 
J & L Ram Type Uni- 
versal Turret Lathe. 
Alloy steel gears are 
precision-finished for 
silent, smooth power 
transmission. 


Cae 


Perkins Gears Used by Jones & Lamson 


Jones & Lamson Machine Company, famous as manufacturers of the 
world’s most accurate and powerful turret lathes, use Perkins precision 
gears for efficient, dependable performance. Perkins custom-cut 
gears are precision-made to exact specifications. They eliminate wear, 
noise and backlash. Our OEM customers know Perkins means de- 
pendable service and longer gear life. Perkins’ long experience in 
producing precision gears could bring profitable benefits your way, 
too! Ask our engineers to work with you designing or estimating 
your next gear order. 


. Fr 
WRITE TODAY for folder 5 Perkins Machine & Gear Co. , West Springfield, Mass. 


showing bevel, spiral, heli- 
cal and spur gears; ratchets, 
sprockets and  ground- 
thread worms; face gears, 
generated and curvic 
clutches; made by Perkins 
in many sizes from all 
materials. 





Name 
i 





Company 


I Address 
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MACHINE AND GEAR CO. 
Dept. 43, West Springfield, Mass. 
Telephone: RE public 7-4751 
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| Circular Slide Rule 


log-log unit is 
easy to use 


Dial-O-Matic log-log hyperbolic 
circular slide rule performs slide- 
rule calculations with speed, ease, 
and accuracy. Unit adds and sub- 
tracts scale lengths automatically. 
Log-log scales read from 10'° to 
10° with adjacent reciprocal 


scales. Face of rule carries L, K, 
A, DI, D, C, LLi, LLs, LLs, and 
LL, scales; back carries T, ST, S, 
D, SH, and TH scales. Average 
scale length is 17 in. Cursor-rotor- 
stator co-operation reduces calcula- 
tion to process of entering numer- 
ical factors on scales, locking cursor 
to rotor, and imdexing for next fac- 
tor entry or for reading the answer 
directly on rotor. Unit is con- 
structed of two aluminum discs to 
which are bonded durable white 
plastic surfaces. Permanent black 
division lines are precision divided. 
Cursor is molded acrylic plastic. 
Eckel Co., 31 St. Joseph St., Ar- 
cadia, Calif. L 
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Magnifying Comparator 


for gaging and measuring 
small parts and objects 


Optical magnifying comparator, 
needing no additional light source, 
compares parts or objects with a 
transparent, dimensional-scale pat- 
tern, revealing plus or minus meas- 
urement. Comparator checks gages, 
templates, layouts, and forms. 
Reticles are reproduced on low-ex- 
pansion film, and are supplied in 
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How 


DENISON 
HYDRAULICS 


cuts cost of 


MATERIALS 


HANDLING 
 ' 


SPEEDY HYDRAULIC HANDLING FOR STEEL COIL... 
on a'Skylift Giant” heavy-duty truck developed by Auto- 
matic Transportation Co., Chicago, Division of Yale and 
Towne Mfg. Co. Coil Up-ending Aittachment'’— powered 
by Denison Axial Piston Pumps — handles 10 to 40-ton 
loads of steel coil. 


AUTOMATIC’ trucks handle steel coil like a baby 
... faster, safer with DENISON hydraulic power 


ERE'S the business end of a “Skylift Giant” industrial truck—equipped 
H with a special “Coil Up-ending Attachment’. Its jaws easily heft 
rolls of coiled steel weighing from 10 to 40 tons ... with Denison hydraulic 
power that pays off in smoother, faster, safer handling. 

In leading mills—these heavy-duty trucks speed handling and storage 
without damaging coils. The Coil Up-ending Attachment is designed to 
enter the coil’s inside diameter with a fixed ram . . . while the outside is 
gripped by a powerful hydraulic clamp. This clamp-and-ram design 
prevents “telescoping” of coils during handling. 

Three hydraulic cylinders—powered by motor-driven Denison 3000 psi 
Axial Piston Pumps — furnish lifting and clamping power. All three 
cylinders are connected hydraulically in parallel which results in a tele- 
scopic-cylinder action—but has the added advantage of retaining equal 
force and speed throughout the stroke at constant pressure and delivery. 

Result: operator easily controls lowering speed at any level . . . and 
can inch the load up from extremely slow speed to maximum for which 
the flow control is set. Safe, fast, smooth hydraulic control helps keep Skylift”’ 
trucks continuously on the job... handling extra payload. 

Here's the kind of job your Denison Hydraulic Specialist can help 
you do now. Call him in soon ... see how Denison hydraulic power can 
help put more payload into your equipment. Write us for details. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1240 Dublin Road e Columbus 16, Ohio 


DENISON STOCKING BRANCH OFFICES 
© LOS ANGELES © DETROIT * HOUSTON © CLEVELAND 


(Hawthorne) (Birmingham) © NEWARK © COLUMBUS 
® CHICAGO @ ATLANTA (Clark) (Home Office 
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HYDRAULIC CIRCUIT DIAGRAM 
. . « sllustrates system for power- 
ing “Coil Up-ending Attach- 
ment’. Denison equipment 
delivers hydraulic lifting and 
clamping power 


DENISON 3000 PSI 
AXIAL PISTON PUMP 


Denison and Deniggs HydrOlLies are registered 
trademarks of Denison Eng. Div BSCO 


DENISON 
7-540) | wae 


HYDRAULIC PRESSES « PUMPS « MOTORS « CONTROLS 
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and DYNA-cRimP® tools— 


the right combination... 


for electrical power generation and distribution 


Take any assortment of conductors—solid, stranded or irregularly 
shaped. Add one A-MP Solistrand terminal. Bring them together in 
the proper A-MP Dyna-Crimp tool. 

The result is always the same—an electrically-perfect, crimp-sure 
attachment at lower installed cost. Top performance even in adverse 
conditions. 

And Solistrand needs no servicing. This is especially valuable where 
you have power machinery that must be left unmanned for long 
periods. Check these important Solistrand features: 

@ Exclusive double-indented crimp weds Solistrand barrel to conductors 
in a never-fail attachment. 

® Crimping action of Dyna-Crimp tools forces combinations of con- 
ductors into one homogeneous mass. It does this at exactly the right 
pressure—no more, no less—for maximum conductivity and maximum 
strength with no weakening of conductors. 

= Solistrand terminals are scientifically engineered in sizes to fit wires 
from No. 22 to 600 mcm. 

And to serve you better, AMP maintains an international staff of 
field engineers capable of solving all your terminal problems. 


Write for our Solistrand terminal and connector catalog. 


| 
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pairs, one having black lines and 
one white lines, to insure contrast 
with work being measured. In- 
strument is supplied in either desk 
or pocket models. Finescale Co., 
218 S. Western Ave., Los Angeles 
4, Calif. L 
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Transistorized Power Supplies 


are available in 
142 different models 


New line of transistorized power 
supplies includes plug-in units for 
ac-de power supplies, dc-de con- 
verters and dc-ac inverters, as 
well as rack-mounted and bench- 
top highly regulated dc supplies. 
Standard line of 142 models fea- 
tures regulation up to +14 per 
cent, with 0.05 per cent ripple 
content. Laboratory supplies are 
available with output currents up 
to 15 amp and 0.01 per cent 
regulation with less than 2 mv rip- 
ple content. New regulator circuit 
provides complete solid-state cir- 
cuitry for reliable performance. 
Plug-in units are housed in finned 
aluminum case to provide large heat 
sink. Consolidated Avionics Corp., 
Westbury, L. I, N. Y. D 

Circle 738 on Page 19 


Lead Holder 


has long metal finger grip 


Locktite Tel-A-Grade 9800SG lead 
holder incorporates a long, spiral 
metal finger grip, designed with 
special serrations that require less 
pressure for holding pencil. Alumi- 
num finger grip is gold plated. Gun- 





AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through wholly-owned 
subsidiaries in: Canada « England « France « Holland « Japan 
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rifled clutch prevents lead from slip- 
ping back into holder or turning 
when it is sharpened. A. W. 
Faber-Castell Pencil Co., Dickerson 
& Bittman Streets, Newark 4, N. J. 
D 
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Unitized Microfilm System 


for large-volume production 
of engineering drawings 
: *Product Devel t by William M. Schmidt A iates. 
Microfilm camera, supply of tabu- ee a nn 
lating cards, each die-cut to hold a & H&K patterns 
’ of ern 
nol perforated metals | are itivsrored 
single frame of film, and a xero- in reduced size 
graphic Copyflo 24 continuous | S@rve a function of design 


pemiter are the three parts of a The orientation of television, AM-FM radio and phonographic ele- 
new unitized microfilm system | ments into one modular housing containing all mechanical, electronic 
available to large-volume users of and control devices is one function of the mock-up illustrated. Another is 

P ° 7 P the utilization of H & K perforated metal for the necessary ventilation and 
engineering drawings. Printer en- sound requirements of such equipment. 

H & K Perforated Metal offers the Industrial! Designer and other men 
of ideas, materials that are aesthetically interesting and functionally 
honest. If perforated materials can be utilized in your product, please 
contact us. Our sales engineers will be pleased to work with you. 


Harrington & Ming 
PERFORATING CO. INC. 


Chicago Office and Warehouse New York Office and Warehouse 
5670 Fillmore Street 114 Liberty Street, Dept. MD 
Chicago 44, Illinois New York, New York 
Circle 553 on Page 19 
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ie : HANGER 
larges the microfilmed drawings BEARINGS suena Sange: leap 
. : folds flat against case 
mounted in apertures of punched Best quality and 


tabulating cards to maximum width : - re scarce CORD 
of 24 in. and to any length. Prints oa Cin. tres eqevetion Wea’ pull leese 


from special fitting 


emerge dry, ready for immediate r 

use, at rate of 20 linear ft per min, T CE & 

on continuous 2000-ft roll of plain 

white paper, vellum, or offset-pa- 

per-master stock. Haloid Xerox WOR 

Inc., 961 Lyell Ave., Rochester 3, a 


N. Y. N TAPERED and 
Circle 740 on Page 19 CONTOURED 
Permits comfortable, 
Transistorized Power Supply waite 
SWITCH 
provides 2-amp current Slight index-finger 


over 0.5 to 36 v de range premure turns <“ oa 
7° ERASER machine on : “- CHUCK RING 


Model 62-124 transistorized power For sane and r€ — ’ — to 
. . ‘ . ‘ maximum tracing tig ten chuck—no 

supply is free from line transients paanestion cnlting; ne taniien 

and overshoot in the output. It ): 

provides 2-amp current over volt- w Every draftsman, G C 

ee range of 05 to 36. de with noe Exery Crate ET eae EL 


derating for continuous operation. should have one! This, the Charles Bruning Company, Inc., Dept. 124-K 
Regulation is 0.05 per cent for a original hollow shaft eraser 1800 Central Rd., Mt. Prospect, Ill. 


° n i Offices in Principal U.S. Cities 
line voltage change from 105 to ren aaa aii ~~ In Canada: 105 Church St., Toronto 1, Ont 


125 V; and 0.05 per cent from no for erasing comfort and Mi os wr os information on the new 

load to full load. Supply main- efficiency! sie ieee 

tains regulation despite rapid Name re 

switching of full output current. (BRUNING ) Company 

Unit has no vacuum tubes or mag- a. 
ss 3 h America's Leading Supplier of 

netic amplifiers. Supp y is s ort- Engineering and Drafting Equipment! City County State 
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TO BEARING PROBLEMS 


Bunting capability and leadership in the 

field of Cast Bronze Bearings and parts are 
well established and widely recognized. Today 
Bunting offers an equally comprehensive and 
responsible service in the field of Sintered 
Powdered Metal Bearings and parts. 


Bunting’s special knowledge and facilities 
make Sintered Powdered Metal products 
available in many applications not 
heretofore considered feasible. We can help 
you find the simplest answer to your 
individual problem, be it Cast Bronze 

or Sintered Metal. 


A wide range of stock sizes of 
Bunting Cast Bronze and Sintered 
Powdered Bronze self-lubricating , 
plain and flange bearings, thrust 
bearings and bars are available 
from Bunting distributors every- 
where in America. 


Write for catalogs and your copy of the 
new 24 page Bunting Engineering 
handbook of Sintered Powdered 
products and their composition, 
manufacture and application. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Brass and Bronze Company «+ Toledo 1, Ohio © Branches in Principal Cities 
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circuit proof, and has special fus- 
ing to prevent damage to tran- 
sistors. Forced-air cooling system 
allows efficient operation at tem- 
peratures up to 50 C. Unit is sup- 
plied for standard rack mounting 
or bench use. Dressen-Barnes 
Corp., 250 N. Vinedo Ave., Pasa- 


dena, Calif. L 
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Drafting Film 


has thermal and 
hygroscopic stability 


Tru-Trace polyester drafting film 


| has a combination of properties, in- 
| cluding toughness, durability, tear 


strength, chemical resistance, and 
thermal and hygroscopic stability. 


| Freedom from deterioration of both 


base film and subsequent pencil 


| and ink surface coating insures con- 
| stant translucency and_ reprint 
| speed. Film is furnished in four 


thicknesses of 0.002, 0.003, 0.005, 


| and 0.0075 in. J. H. Weil Co., 1332 
Cherry St., Philadelphia 7, Pa. E 
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Automatic Eraser 


works on one 
flashlight battery 


Eras-O-Mat automatic eraser is fur- 
nished with four erasing tips to 
erase typing, ink, pencil, crayon. 
and newsprint, and two cleaning 


=] 


brush attachments. High-speed mo- 
tor insures a clean erasure without 
injuring writing surface. Unit op- 
erates on one flashlight battery. 
B. Altman Products, 518 Miller 
Ave., Freeport, N. Y. D 
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ALLOW 
4" CLEARANCE 
FOR CASE REMOVAL 


Your “special” filtration problems can 
be solved by standard Purolator filters 





FOR EXAMPLE ... [his one SPECIFICATIONS ... This is Purolator filter model G-141J with simplex 
standard Purolator filter is exactly 
right for all these “special” filtration 
problems: 


full flow metal element oil strainers. It is designed for primary or first stage filtration 
and can be installed on pressure or suction side of pump. Recommended for max- 


; i imum capacities of 40 to 80 GPM, dependent on spacing which varies from .003 to 
inks, paints, ‘pie ss : ; ; 
‘ : .010. Relief valves set from 10-12 to 50 PSI are incorporated in several models. 
varnishes, machine tool coolants, ' 
greases, vitamin solutions, Motor driven knife blade to clean element can be furnished whenever conditions 


as well as fuel and lube oils. make manual rotation impractical. Head is made of high tensile cast iron, body of 
drawn steel. Inlet and outlet connections are 2”, drain plugs are provided. Maximum 


~ 


This filter’s specifications may rec- ee es 
P - pressure: 125 PSI; weight: 37 Ibs. 


ommend it for a problem of yours. 
If not, you’re almost certain to find 
a standard Purolator filter that does 
meet vour needs— exactly. filter that does at Purolator. Find out. Send in your problem 


Remember, if these specifications don’t match your needs, there’s probably a 


Filtration For Every Known Fluid 


PURQLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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DUFF-NORTON COMPANY | 


COFFING HOIST DIVISION °- Danville, Illinois 


DUFF-NORTON JACKS COFFING HOISTS 
Ratchet, Screw, 


Hydraulic, Worm Gear 
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NOW, A STANDARD LINE OF 
DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bulletin AD-66-V, 
which includes drawings and full specifications. 





P.O. Box 1889 «¢ Pittsburgh 3O, Pennsylvania 


DUFF-NORTON 
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Ratchet Lever 
Hand Chain, Electric 
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Library 


Recent Books 


Color Planning for Business and In- 
dustry. By Howard Ketcham; 274 pages, 
6 by 9 in., clothbound; published by 
Harper & Brothers, Publishers, 49 East 
33rd St., New York 16, N. Y.; available 
from Macuine Design; $5.95 per copy 
postpaid. 


Included in this book is infor- 
mation on the use of color to in- 
crease sales, to improve morale and 
efficiency, and to attract greater at- 
tention to products. Specific sec- 
tions deal with problems in the 
various areas and considerable case 
history information is presented on 
what has been done with color. Of 
specific interest to designers are the 
sections on color and light in fac- 
tories, transportation, products, and 
what color means to the user of 
products. 


Random Vibration. Edited by Stephen 
H. Crandall, professor of mechanical en- 
gineering, Massachusetts Institute of Tech- 
nology; 418 pages, 6 by 9 in., paper- 
bound; published by and available from 
The Technology Press, Massachusetts In- 
stitute of Technology, Cambridge 39, 
Mass.; $10.00 per copy. 


This book contains notes pre- 
pared for the 1958 summer program 
at MIT on random vibration. The 
first six sections present the basic 
principles and background of vibra- 
tion, while the last six chapters pre- 
sent and discuss specific problems 
of design and testing. Among the 
basic ideas discussed are excitation, 
random processes, stochastic proc- 
esses, response, damping, and fa- 
tigue of metals. 


Introduction to the Theoretical and 
Experimental Analysis of Stress and 
Strain. By A. J. Durelli, E. A. Phillips, 
and C. H. Tsao; 498 pages, 6 by 9 in., 
clothbound; published by McGraw-Hill 
Book Co. Inc., 330 West 42nd St., New 
York 36, N. Y.; available from MacHine 
Desicn; $12.50 per copy postpaid. 


This book gives an overall pic- 
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ENGINEER'S LIBRARY , 
ture and description of the meth- | 
ods used in stress analysis. Among | 
the topics covered are the theory | 
of elasticity, dimensional analysis, | 
use of strain gages, brittle coatings, 
and grid methods. Included through- 
out are numerous examples of ap- 
plication of the basic concepts to 
the solution of problems of indus- 
trial interest. 





Punched Cards: Their Application to 
Science and Industry. Edited by Robert 
S. Casey, James W. Perry, Allen Kent, 
and Madeline Berry; 697 pages, 6 by 9 
in., clothbound; published by Reinhold 
Publishing Corp., 430 Park Ave., New 
York 22, N. Y.; available from MacHINE 
Desicn; $15.00 postpaid. 


Revised and enlarged, this second 
editon describes various aspects of 
punched-card systems. In addition 
to the mechanical techniques of 
punched cards and related devices, 
this book tells how to find, arrange, 
use, store, and retrieve information 
from such systems. Throughout, 
material is included on both hand 
and machine-sorted cards. 


Fundamentals of Pipe Drafting. By 
Charles H. Thompson; 63 pages, 8% by 
11 in., paperbound; published by and 
available from John Wiley & Sons Inc., 
440 Fourth Ave., New York 16, N. Y.; 
$3.50 per copy. 


This book discusses those funda- 
mentals of drafting which apply to 
piping. Among the specific subjects 
covered are piping symbols, meth- 
ods of representing piping, diagram 
drawing, controls, pipe and pipe fit- 
tings, specification of parts, arrange- 
ment and drawings on detail, and 
the language of piping. 


Association Publications 


Powder Metallurgy in Nuclear Engi- 
neering. Edited by Dr. Henry H. Haus- 
ner; 275 pages, 6 by 9 in., clothbound; 
published by and available from Ameri 
can Society for Metals, 7301 Euclid Ave., 
Cleveland 3, Ohio; $8.50 per copy. 

In discussing the metallurgical 
problems encountered in nuclear de- 
sign, this book contains consider- 
able information on material prop- 
erties and characteristics of the met- 
al powders. Powder metallurgy of 
zirconium, uranium, thorium, be- 
ryllium, and other alloys is dis- 
cussed. 
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One Source 


Le 
WRITE FOR 
CATALOG 


CLAMPS & PLIERS | 


Over 80 types and sizes 
from °4" Midget to 12°4” 
Clamp. PLIERS, from 
1546” Jaw Midget to 414” 
wide Jaw. 


Featuring 

REAMED HOLES, 

for better bearing 
HARDENED 
BUSHINGS 
SERRATED to prevent 
turning—HIGH 
TENSILE STRENGTH 
RIVETS for longer 


service. 

FIXTURE CLAMPS 
170 Types 

and Sizes 


Over 1000 COMPONENTS 


WEST POINT MFG. CO. 


26935 West Seven Mile Road 
Detroit 19, Michigan 


SEND FOR 
CATALOG 
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Ss SPECTROL PRECISION MECHANISMS 


Biack Boxes, 
Dry Powder, and 
Missile teams 


ft takes a lot of black boxes plus a good 
bit of dry powder to launch an occasional 
missile down at Cape Canaveral. Some of 
the black boxes contain Spectrol precision 
mechanisms, inline or otherwise, designed 
to control critical flight functions. 


You may be interested in one of these units 
that we recently delivered to the missile 
people which has a number of industrial 
control applications outside this rather 
esoteric field. Known as a Function Pro- 
grammer, this particular 3 x 4 x 5 inch 
package is used for the flight control of 
guided missiles. Inside the Spectrol black 
box is a precision mechanism consisting es- 
sentially of a permanent magnet dc motor 
which drives a Spectro! precision potenti- 
ometer and six rotary switches of special 
design developed by Spectrol. These units 
are interconnected by an appropriate gear 
train. ln operation, the precise opening and 
closing of the rotary switches and the ro- 
tation of the Spectrol precision potentiom- 
eter control the flight altitude of the missile 
with respect to time. 


As you can well imagine, devices of this 
type must be built to operate within pre- 
cise specifications under severe environ- 
mental conditions. In addition to the usual 
MIL specs, this unit was built to withstand 
a 2000 cps vibration at 10 G’s and a shock 
of 50 G’s. The Spectrol precision mechan- 
ism not only operates after experiencing 
these conditions, but during them. Overall 
program timing accuracy is 3 percent. 


Other applications for this little Spectrol 
package include checking a number func- 
tions sequentially in ground support equip- 
ment, programming machine tools, and 
controlling the order of operation in chem- 
ical and processing plants. 


To accommodate the numerous count- 
downs involved in missile testing, this 
Spectrol precision mechanism runs twice 
as fast in the “reset” position as the “pro- 
gram” position. 


More information, including a helpful 8 
page booklet, on this and other Spectrol 
precision mechanisms designed for use as 
functional sub-assemblies is yours for the 
asking. Simply call your nearest Spectrol 
sales engineerine representative or address 
Department 5712. 


4 


ELECTRONICS wij slenerarheninggaa 


Sales engineering representat.v ncipal cities 


1704 § DEL MAR AVE., SAN GABRIEL, CALIFORNIA 
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| Government Publications 


Report on Adhesive Bonding of Titani- 


| um. By H. E. Pattee, G. E. Faulkner, and 


P. J. Rieppel; 28 pages, 8% by ll in, 
paperbound; published by and available 


| from Office of Technical Services, U. S. 


Department of Commerce, Washington 25, 
C.; $1.00 per copy. 


This report summarizes the 
available information on the ad- 
hesive bonding of titanium. Data 
are given on suitable high-tempera- 
ture adhesives, proper surface treat- 
ment, and bonding evaluation 
techniques. 


Beryllium for Structural Applications, 
PB 121648. 117 pages, 8% by 11 in., pa- 
perbound; published by and available 
from Office of Technical Services, U. S. 
Dept. of Commerce, Washington 25, 
D. C.; $3.00 per copy. 


This report contains a summary 
of information and recent data on 
beryllium for evaluating its useful- 
ness as a structural material. In- 
cluded are data on sources of ore, 
production, fabrication, properties, 
and applications. This report gives 


a wide perspective of accumulated 
information on beryllium. 


OTS Research Reports. Each publica- 
tion is 8 by 104 in. paperbound, and 
side-stapled; copies are available from Of- 
fice of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 


The following reports are avail- 
able: 


Thermal Properties of High 
Temperature Materials, PB 131718. 
By I. B. Fieldhouse, ]. C. Hedge, 
]. I. Lang, and T. E. Waterman; 
79 pages; $2.25 per copy. 

Alumina-Base Cermets-Part 5, 
PB 151143. By James G. Stradley 
and Thomas S. Shevlin; 15 pages; 
$0.75 per copy. 


NASA Technical Series. Each pub- 
lication is 8 by 10% in., paperbound; 
copies available from National Aeronautic 
and Space Agency, 1512 H St., N. W.. 
Washington 25, D. C. 


The following report is available: 


TN 4394. The Rate of Fatigue 
Crack Propagation in Two Alumi- 
num Alloys. By Arthur J]. McEvily 
Jr. and Walter Illg; 46 pages. 
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of Kendall— 
Governaire 


precision pneumatic 


PRESSURE 


REGULATORS or Industry 


The facts you need on a complete range of 
pneumatic pressure regulating valves and 
volume boosters. Here is your guide to a 
series of pilot-operated and direct acting 
regulators—in pipe sizes from % to % and 


% NPT...in supply pressures up to 250 psi. 
Fact-filled pages spell out the full story: 
characteristics * pressure ranges, ratios * ap- 
plications— for 16 different models includ- 
ing motor operated and lever set types. 


Write today for the new KENDALL- GOVERNAIRE catalog. 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babylon, N.Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Turbo-Expanders and Compressors 
SPECON Variable Speed Drives and Transmissions 
Pneumatic Pressure Regulators 
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PRODUCT-DESIGN BRIEFS FROM DUREZ 


High impact at low cost 


These big pulleys help drive huge spinning 
frames made by Roberts Co., Sanford, 
N. C., a leading manufacturer of textile 
machinery. 

Until recently, the pulleys were made 
of stamped metal or heavy cast iron. De- 
signers looked for a better material— 
strong, dimensionally stable, low in cost. 
They found it in Durez 18683. 

This new sisal-filled phenolic solves the 
cost problem of high-impact parts in three 
ways: 

1. It costs only pennies more than general- 
purpose wood-flour-filled phenolics. 

.It molds by simple compression or 
transfer methods, using standard 
presses, standard pressures, standard 
dies. 

. It cures as fast as general-purpose com- 
pounds. 

Durez 18683 molds dimensionally sta- 
ble parts with impact strength of 1.4 ft. 
Ib.Jin. Molded parts are self-extinguishing, 
have excellent resistance to humidity, and 
can meet U/L requirements for attached 
electrical contacts. You'll find that 18683 
opens the way to savings on hundreds of 
applications where higher-cost materials 
are used now. 

Consider it for heater and air-condi- 
tioner housings, instrument panels. Speci- 
fy it for gears, wheels, pulleys, electric 
motor end bells—wherever you need im- 
pact strength and want it at lower cost. 

The sooner you investigate Durez 
18683, the sooner you can start saving 
with it! For bulletin, data sheet and/or 
evaluation sample, mail the coupon today. 


Torrid tempo 


Rapid production is beating out a new 
rhythm of lowered costs for the makers of 
these small lamp sockets (center column), 
Noma Lites, Inc. 

The key notes are smart redesign, use 
of multi-cavity molds, and an exceptional- 
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® impact strength comes down in price 


® fast-curing phenolic cures a cost probiem 


® new idea for closures 


ly fast-curing Durez phenolic. 

Formerly, the manufacturer bought 
one-piece sockets, forced metal screw 
Shells into them, applied pitch to protect 
against moisture, then laboriously sol- 
dered in the wires. 

Zip! Now, threads are molded into the 
split sockets by the molder, Holyoke Plas- 
tics Company Inc. Wires are laid across 
the socket halves. A simple metal clip 
joins the halves and pierces the wires 
with contacts. 

Whoosh! Socket halves are molded 80 
at a time. Into the molds goes speedy 
Durez 265, general-purpose compound 
that cures in a few seconds. Even at this 
dizzy rate, its batch-to-batch uniformity 
assures consistent molding. 


Hurry! Want to snap things up a bit? 
Durez 265 can probably help you do it. 
To see how, dash rignt over to your mold- 
ers. Or shoot us coupon for data on 265 
and other GP molding compounds. 


A cap can be pretty 


Not so long ago, you couldn't get this 
decorative effect in a molded plastic clo- 
sure. Now you can. 


It’s done by wiping color into the de- 
bossed design. Debossing used to be the 
crux of the problem, because of the under- 
cuts. It was impossible to make a work- 
able mold cavity by machining, hobbing, 
or casting. 

The solution: electroforming. The mold 
is built up in nickel around a soft, resilient 
master, which is then withdrawn from the 
cavity. 

The process is a development of Arm- 
strong Cork Company and Electromold 
Corporation. It gives the designer a new 
freedom—permits intricate textured effects 
like leather and wood grain, as well as the 
simpler ones you see here. 

Durez is in the picture, too. Versatile 
phenolics, especially formulated for bot- 
tle and container caps, provide the req- 
uisite impact strength, resist chipping 
and cracking, and do not bleed when in 
contact with alcohol. If these qualities 
might help you uncork a closure idea or 
unbottle a bottleneck, we suggest you con- 
tact your molder on the use of Durez 
phenolics for closures. 


For more information on Durez materials mentioned above, check here: 


] High-impact low-cost phenolic, Durez 18683 Builetin and data sheet 


Evaluation sample of Durez 18683 


rm 


Durez 265 (data sheet) and descriptive Bulletin 400 


Clip and mail to us with your name, title, company address. (When requesting 


samples, please use business letterhead.) 
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DIVISION 


HOOKER CHEMICAL CORPORATION 


512 Walck Road, North Tonawanda, N. Y. 
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“MONOBALL” 


Self-Aligning 
Bearings 


ROD END 
TYPES 


PATENTED U.S.A. 
All World Rights Reserved 


“MONOBALL” Is @ Registered Trode-mork 


CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high 
temperature (800-1200 degrees F.). 


ANALYSIS 


Stainless Steel 
Ball and Race 


3 
2 Steal bolt ont Race 
3 


Bronze Race and 


For types operating under high 
radial ultimate loads (3000- 
893,000 Ibs.). 
For types operating under normal 
loads with minimum friction 
requirements. 


Chrome Moly 
Steel Ball 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Rod end types in similar size 
range with externally or internally threaded 
shanks. Our Engineers welcome an opportunity 
of studying individual requirements and pre- 
scribing a type or types which will serve under 
your demanding conditions. Southwest can de- 
sign special types to fit individual specifications. 
Asa result of thorough study of different operat- 
ing conditions, various steel alloys have been 
used to meet specific needs. Write for revised 
Engineering Manual describing complete line. 
Address Dept. MD-58. 


SOUTHWEST PRODUCTS CO. 


5. SO. MOUNTAIN AVE. MONROVIA, CALIFORNIA 


Circle 562 on Page 19 


NO FV EW ORTH Y 





Adjustable-Fulcrum Lever System 
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Graduated vertical motion is obtained at one end 
of a simple lever by adjustment of the lever’s fulcrum. 
At all times, the fulcrum is one of several cams spaced 
along a common shaft. Rotation of the shaft changes 
elevation of the fulcrum on one cam, or transfers the 
fulerum from one cam to another. Vernier positioning 
at the output end of the lever is achieved by rotation 
of a separate cam at all times in contact with the 
lever input end. Patent 2,856,780 assigned to Ben- 
dix Aviation Corp., Towson, Md., by Alfred A. Hemp- 
hill. 


Fluid Mass-Flow Indicator 
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Between an inlet port and an outlet orifice in a pres- 
sure cylinder, a spring-loaded piston and rod move 
axially with changes of inlet pressure. Piston dis- 
placement from a position of rest is directly propor- 
tional to inlet pressure above a certain (critical) value, 
and the force causing piston movement is sufficient 
to drive indicators or actuators. The periphery of the 
piston and the inside cylinder wall act as an orifice. 
The areas of this orifice and the outlet orifice are 
selected to cause “critical flow” through the outlet at 
all values of inlet pressure above critical pressure. 
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Complete reprints of major articles now available from DESIGN| 


USE THIS FORM TO ORDER YOUR COPIES TODAY! 


Number Price Per 
Copies Copy 


___DIRECTORY OF MATERIALS—18th Edition $1.00 


__PRODUCTION CHARACTERISTICS OF 
ENGINEERING METALS 1.00 


_DESIGN MANUAL ON ADHESIVES 1.00 
_NONMETALLIC GASKETS 1.00 


ADJUSTABLE SPEED DRIVES 
(Electrical, Mechanical, Hydraulic) 2.00 


ADJUSTABLE-SPEED ELECTRIC-MOTOR 
DRIVES 1.00 


MECHANICAL ADJUSTABLE-SPEED 
DRIVES 1.00 


SPEED REDUCERS AND GEARMOTORS 
INTERNAL COMBUSTION ENGINES 
DESIGN FOR FATIGUE LOADING 

WHY MACHINE PARTS FAIL 

STRESS ANALYSIS IN DESIGN 
_DIMENSION CONTROL IN DESIGN 


_ HYDRAULIC SERVO FUNDAMENTALS 
Vol. I 


HYDRAULIC SERVO FUNDAMENTALS 
Vol. I 


-_HYDRAULIC SERVO FUNDAMENTALS 
Vol. II . ; 


_PRECISION GEARING 1.00 
QUALITY CONTROL METHODS 1.00 
MULTIPLE CIRCUIT SWITCHES 1.00 


Number 
Copies 


Price Per 
Copy 


ELECTRICAL CONNECTORS 


TRANSACTIONS OF THE FIRST CONFER- 
ENCE ON MECHANISMS 


TRANSACTIONS OF THE SECOND CON- 
FERENCE ON MECHANISMS 


TRANSACTIONS OF THE THIRD CONFER- 
ENCE ON MECHANISMS 


TRANSACTIONS OF THE FOURTH CON- 
FERENCE ON MECHANISMS 


MECHANISMS FOR INTERMITTENT 
MOTION 


POLYDYNE CAM DESIGN 
EVALUATING ENGINEERS 
ENGINEERING MANAGEMENT 
MEN AND MACHINES 
DESIGNING WITH TEFLON 
DYNAMIC SEALS AND PACKINGS 
MECHANICS OF VEHICLES 

1956 DATA SHEETS 

1957 DATA SHEETS 


TIPS AND TECHNIQUES—VOL. I (Drafting 
Aids 


TIPS AND TECHNIQUES—VOL. II (Engi- 
neering Aids) 


PLANNING NEW PRODUCTS 


DESIGN GUIDE FLEXIBLE COUPLINGS 


1.00 


1.00 


1.00 


1.00 


2.00 


1.00 
1.00 
1.00 
2.00 
1.00 
1.00 
1.00 
2.00 
2.00 
2.00 


1.00 


1.00 
3.00 
1.00 


MACHINE DESIGN 


Reader Service TOTAL COPIES 
Penton Building 
Cleveland 13, Ohio 


ee ll 


Remittance or Company Purchase Order must be enclosed with order. 


NAME 


COMPANY 
(Add 3% to orders in Ohio 
to cover State Sales Tax) ADDRESS 


city 
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Consider: 


“WISCONSIN 
SELLING POWER 


“s! DRIVING POWER! 








THE ENGINE SHOULD 
PROVIDE BOTH! 
a 


The reputability and acceptance of 
the equipment you design and your 
company builds, logically hinges 
upon superior performance charac- 
teristics, operating economy, low 
cost maintenance, long life and the 
ready availability of competent 
servicing if and when needed. All 
this adds up to Selling Power! The 
better the equipment, the easier it 
is to sell, of course. 


4-cycle single cyl. 
3 to 7 hp. 


And when it comes to original 
equipment Driving Power, each of 
the foregoing factors applies to 
Wisconsin Heavy-Duty Air-Cooled 
Engines. Known and accepted 
throughout the entire world as the 
top standard of engine value, the 
name “WISCONSIN” adds pres- 
tige and buyers’ confidence to your 
own equipment. This, too, is SELL- 4-cycle single cyl. 
ING POWER. ee 


Wisconsin heavy-duty design and 
construction in all details; high 
torque load-holding Lugging Pow- 
er and efficient AIR-COOLING at 
all temperatures from sub-zero to 
140° F. are some of the practical 
considerations worth remembering. 


Add WISCONSIN Driving Pow- 
er and Selling Power to your equip- 
ment...for greater sales oppor- 
tunities in a “hard sell” market Stine aeitele 
and better satisfaction to the users Oto 18h 
of your equipment. Wisconsin En- 
gines are supplied in a full range 
of sizes, 3 to 56 hp., in 4-cycle 
single cylinder, 2- and V-type 4- 
cylinder Models. All models 
can be equipped with electric 
starting. World-wide service 
available through more than 
2,000 authorized service 
stations. 
Complete your engine data file 
with a copy of Engine Bulletin 


$-223. Write for it today. mr st 
type 4-cyl. models 
15 to 56 hp. 


"eta @? WISCONSIN MOTOR CORPORATION 
7 os y 
A8-62041,V 
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NOTEWORTHY PATENTS 





In critical flow, piston displacement and mass flow 
are proportional to inlet pressure. Patent 2,853,880 
assigned to Westinghouse Electric Corp., Pittsburgh, 
by Arnold H. Redding. 


Quickly Replaced Rotor Blades 











Simplicity of maintenance is objective of a resilient 
rotor blade design, symmetrical in section, in a hy- 
draulic pump or motor. Without removing the rotor, 
blades can be withdrawn and replaced in slots that 
match the blade sectional shape. Due to symmetry, 
either blade edge fits the slots. Resilience enables the 
blades to flex as they encounter a cylindrical pressure 
barrier. As the blades pass the barrier, they cause the 
barrier itself to rotate, minimizing resistance to rotor 
action. Patent 2,843,049 assigned to Sherwood Brass 
Works, Detroit, by David Sherwood. 


Oil-Tight, Self-Aligning Roller Bearing 
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A three-piece seal assembly serves as a combination 
retainer and lubricant barrier in a self-aligning roller 
bearing assembly. Each end face of the seal assembly 
consists of three rings. The outer ring is an axial re- 
tainer. The center ring is a resilient washer with its 
OD lip tucked into the assembly. The inner ring car- 
ries tangs on its OD. Sprung inward, the tangs space 
the roller and also bear against the lip of the washer 
to provide an oil-tight seal. Patent 2,856,246 as- 
signed to General Motors Corp., Detroit, by Arthur W. 
Gaubatz. 
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PAT. PENDING 


Eliminates leaks in oil, air, yi analyzing 
water, vacuum, chemical lines 


Tru-Seal saves hours in assembling piping on bine oe er | -\values? 
» 


installations because it enables you to —- as 
: . . ar asit 
run your pipe lines in any direction you will go 
wish, quickly and easily—without having J hand tight. 
to recut and re-thread piping sections. 
Wherever used on air, oil, water, steam, 
j ; et! Scie 
vacuum or chemical lines, it seals perfectly = Seenintes 
at —100° F. to plus 500° F.—without the : or fitting 


p . P P 3 threads 
use of pipe dope Its installation requires am a iota part. 
only light tightening torque, thus elimi- ‘ \~ Point in 
nating over-tightening damage to valves, } 4, Pn ol 


pumps, compressors, and other fittings. 
For further information write 


() TRU-SEAL owvision | 


CK-REEDY CORPORATION leakproof 
assembly 
it. only light 
torque 
required). 








2006 N. Hawthorne Melrose Park, 
**Miller Fluid Power’’ is also a Div. of Flick-Reedy Corp. 
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Where moderate speeds 
and loads are involved... 


# 


CHIE 
MAGNESIUM ALLOYS 


EXTRUDED & ROLLED MILL PRODUCTS 


Pah ra inch _ BEARINGS, of ~ 


* properties, characteristics and applications of Whitelight | i ¥ 
magnesium i ¥ 
detailed information on machining, welding, joining, forming / 8 
and finishing Whitelight magnesium 


specification cross-reference tables June for your copy of the General copenave: P 


application data on Whitelight magnesium extruded hollow 
shapes, tubes, solid shapes, bars, rods, strip, wire, structural 
shapes, rolled sheet and plate 
* advantages and uses of the individual alloys and forms 
Don't overlook the ever-expanding possibili- 
ties of this versatile metal . - economical 
- long-lifed . . . pound for pound stronger 
than any other . . . more than 1/3 lighter 
than aluminum. 





Write, wire, phone for your copy NOW! 


aa" HITE METAL ROLLING: STAMPING CORP. 
96 Moultrie Street, Brooklyn, N. Y. * Evergreen 9-4134 GENERAL BEARING COMPANY 


Factories: Brooklyn, N. Y. ° Warsaw, Indiana 


One of the World's Largest Producers of Magnesium and Magnesium Products 61 Roselle Street Mineola, New York 
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SHEAR-PROOF 
3-speed transmission 
ALLOY STEEL / ar Syma of 9 jee om aa 


MATS -TLO | “~~ 
PINS 


‘or “Soh : 
« / eee < Pere. ... For Swift, 
maximum resistance | i) edie 
| Speed Selection 


Electric Speed Selection is a key function in automated opera- 
tion, and Simplatrol Electric Clutches and Brakes are providing 
extremely swift, silent, economical speed selection in varied 
installations in instrumentation. 


PRECISION MANUFACTURED 


¢ Drill a hole and drive them in. . Simplatrol miniature and small electric clutches and brakes are 
they're grooved and self-locking precision made to close tolerances. There are no sliding parts to 
: ; : . : in the 
ep ' wear. The patented diaphragm is the only moving part in t 
pevide ne wiimate i physica actuation of the clutch and brake. Design is simplicity itself, 
properties at moderate cost operation is trouble free. 


* Re-usable without loss of holding Ask for recommendations on Simplatro! units for 
your clutching, braking or speed selection operations. 


a 
Now, you can get the efficiency, convenience and af? latrol products corp. 


proven economy of DRIV-LOK Grooved Pins PLUS 24-5 SALISBURY ST., WORCESTER, MASS.- 
maximum resistance to shear, shock and fatigue, by Representation in Key Industrial Areas 
specifying or installing Shear-Proof DRIV-LOK : 

Pins. Made of alloy steel, heat treated to provide Oe ee ee eee 

optimum physical properties and high shear values, 

Shear-Proof DRIV-LOK Pins are designed for 

critical applications where ultimate strength and 

reliability are mandatory. They are replacing alloy 

dowels, bolts, key and set screw assemblies, hollow 

pins (used singly, or one inside the other) in widely 

varied applications ... thus saving time, labor and 

material. Write for special Shear-Proof DRIV-LOK 

Pin Catalog. Sample Type A Shear-Proof Pins fur- 

nished free on request. 


type A standard ——] 


SPECIAL TYPES TO ORDER... 


= 


ronkh gf learn the 
-) iH) 


15 facts of 


Coiled 


mana | Gon | Ee | SES, See how felt fits in 
‘| 20 | t= | 3% with your products! 


5/32 | 3000 2880 5720 
3/16 | 4400 4140 8240 Let us show you how to save money and in- 


: 4 BA Bed a | crease efficiency with the proper use of felt. 


strength 3/8 17600 16580 33160 se 

- im pound 716 | 20000 | 22540 | 45000 FRE sepnne eae ear 
1/2 25800 29440 58900 tions of Industrial Felt, 

*made to S.A.E. and Federal Govt. Specifications M-12 


DRW- LOK SALES CORPORATION CONTINENTAL FRGUT COMPANY. mc 
| 22 WEST 15th STREET Ys NEW YORK 11, NY 


715 PARK AVENUE SYCAMORE, ILLINOIS 





power 
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IN 
PERFORMANCE 


IN 
DURABILITY 


IN | v. 
ECONOMY Another thing 


BENDIX ELECTRIC FUEL PUMP about JA: BB-KK bearings 


FOR EVERY INDUSTRIAL USE th | t 
In every type of industrial application, the Bendix* Electric ey re S S 


Fuel Pump has proved itself with outstanding performance 
under extremely adverse conditions. In tests conducted under 


= 
U. S. military supervision, it has proved itself at temperatures 
ranging from 114° to —76° Fahrenheit. It’s easy to install 
and service, has a built-in pressure release, pumps more 
gallons per hour and positively prevents vapor lock. It will 


outperform any other fuel pump anywhere near its price. 
Write for descriptive folder and specifications. “eg. us. par. ors 


Bendix-Elmira,N.y. 


ECLIPSE MACHINE DIVISION 





— the bearing 











material of 1001 uses 


OE: 


Now machine design can be simplified. Bearing 
problems caused by exposure to abrasive materials 
once were impossible to overcome. But now it’s easy. 
Merely specify A-B-K bearing material. 

The unique properties of A-B-K Laminated 


; ice BR itso orca Conteak Main Phenolic Bearings have helped engineers in widely 
| for in 


Bane g pA a: 


- manifold mounting. These efficient, compact Control , divergent fields solve their toughest bearing problems. 
eai for incorporation as original equipment. They can A-B-K bearing material not only resists abrasion 
| directly on equipment or mounted on standard Manifold ... it can be formed or machined to intricate shapes, 
Pres ocdiopeiag : : ‘4 It can be bonded to metal. It can be lubricated with 
ae ogee hey dis baer e: either oil or water. And, for certain uses, it will out- 
4 last metal ten to one. 
ssi If your bearing problem involves abrasion, impact, 
Over 110,000 Variations... : noise, strain or stress, friction, heat, chemical action 
or strength. . . our engineers invite your request for 
specific recommendations. Write today. 


RCT TET OER GS TRR TT 





PROVED PROPERTIES 


e Won't peen out e Perfect weathering 

e High strength/weightratio ® Good machining 

e Resists acid, alkali, heat, e Dimensional stability 
abrasion e Outrwears metal 

e High compression strength e Water or oil lubricated 





> 
MERICAN 
VERSA PRODUCTS COMPANY INC. i Shoe AMERICAN BRAKEBLOK DIVISION 
247 SCHOLES STREET, BROOKLYN 6, N.Y. Brake /, crimes P.O. BOX 21, BIRMINGHAM, MICHIGAN 
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How stock pumps 
solve special problems 


CASE HISTORY NO. F6989 


This “100” Series Duplex Unit was developed from 
stock pumps and parts by Brown & Sharpe for a 
customer who needed a compact unit that would: 
(1) Deliver lubricating oil to a gear case, (2) Scavenge 
oil from the case and pump it back to the supply 
tank. These functions were accomplished by having 
two pumps driven through reduction gears from a 
single motor. 

The 100 series incorporates a pump mounted on the 
end bell of an 1800 RPM gear head motor. Reduction 
gears are available to provide pump operation at 
speeds of 300 to 1000 RPM... to suit different volume 
requirements. Pump gears and shafts are one-piece 


PROGRESS IN PRECISION FOR 125 YEARS 


case hardened steel; the housing, close-grained gray 
iron. Units are available with or without relief valves. 
Brown & Sharpe’s complete line of gear, vane and 
centrifugal pumps, backed up by expert engineers, 
has saved money for customers in thousands of 
applications. 

For information about B&S pumps for fluid trans- 
fer, please write to Brown & Sharpe Mfg. Co., 
Providence 1, R. |. 

For information about pumps and valves for 
hydraulic applications, write to Double A Prod- 
ucts Company (a subsidiary of Brown & Sharpe), 
Manchester, Mich. 


Brown & Sharpe > 


PUMPS * DOUBLE A HYDRAULIC VALVES» PRECISION TOOLS AND GAGES « MILLING, GRINDING AND SCREW MACHINES e CUTTERS * MACHINE TOOL ACCESSORIES 
Cirele 574 on Page 19 





e Metal or Plastic Caps or 
Plugs to protect threads, tubes, os 
machined parts, reamers, util Gin 
cutters, tools. cover AN & SAE 


threads 


® Protect against thread damage, 
dust, dirt, and moisture. 


e For inside and outside 
* : PLASTIC tapered 
application. caps and plugs 
All sizes. Immediate delivery. 


Clover closures are made in metal and tough 
plastic polyethylene. They are made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during | METAL plugs for 
manufacture, shipping and storage. Backed by | AN & SAE threads 
years of closure experience. Write for low 
prices and complete information. 
Send coupon today ! 


Gentlemen: Please send samples and prices of PLASTIC tube cap 





closures in Polyethylene [[] Aluminum [] for AN & SAE parts 


Address 








| tna SER eT oe eee er iliac cabana 


8 CLOVER INDUSTRIES, INC. 2."o""2 5.79 
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Precision engineered — low cost! 
Our widely diversified experience and 
ample manufacturing facilities; the ability 
to produce specification springs of con- 
sistent uniformity — are reasons why so 
many of the nation’s leading manufac- 
turers specify HAN-DEE. 


Send For Our Free Catalog 


HAN-DEE 


THE HAN-DEE SPRING & 
MANUFACTURING COMPANY 


2076 PARK STREET, HARTFORD, CONNECTICUT 
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aes => D EXCLUSIVE 
INJECTION MOLDING for 


Filmsort custom ruser parts 



































Engineering Drawings? 


| 
| 
| 


Why Not Be Practical About Your 
Aperture Cards 


An engineer we know recently said: 

“You fellows at Filmsort always talk about how 
to save time and money for the big guy. What 
about me with my hundred thousand tracings? Can 
1 use this microfilm and file card you call an 
Aperture?” 

The answer is you don’t have to be big to use 
Filmsort—just practical. 

Why not ask us to send our new booklet, “The 
Filmsort Aperture Card for Your Engineering Draw- 
ings and Allied Records”. 


The Filmsort Company 


Pearl River, New York 
A DIVISION OF MIEHLE-GOSS-DEXTER, INC 
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INJECTION MOLDED — Produces parts 


that are absolutely flash free with a uniform 


SPEED VES density to give better service life and 
SELECTOR A, S appearance. 


Y\ CLOSE TOLERANCES — Tolerances of 
VARIABL Control Speeds on -.002 are easily maintained giving the de- 
Variety of Machines = complete freedom and the user a 
: etter product. 
; For CUSTOM DESIGNED COMPOUNDS — 
Each compound is specifically designed in 
color or black out of synthetic, organic or 
silicone polymers to match the requirements. 
TECHNICAL ASSISTANCE IN DESIGN—MR 
maintains a complete laboratory staffed with 
engineers who are at your service to solve 
design problems. 
RUBBER-TO-METAL BONDING — This 
important phase of industrial rubber use has 
been highly developed at Minnesota Rubber 
Machine Tools Materials Handling | with special techniques to insure a perfect 
Wide ae Range! Low Cost Sheaves | bond. 
Speed Selector Sheaves can PROTOTYPES BY KOTOKAST — Every 


give your machines or equip- CATALOGS . Fines | design engineer will find this economical 
ment extra wide-range speed FREE! §- ss method of producing prototype parts a boon 
control on fixed centers. Effi- WRITE a — | when he wants to test his design. 
cient, rugged, simple to use — TODAY Meet } 

low in cost! Write for Illustrated gr | FOR MORE INFORMATION AND 

Bulletin. > | YOUR COPY OF THE 


MR INJECTION MOLDING HANDBOOK 
SPEED SELECTOR INC. 0s INN tiliiaiin ane 
3 
P.O. BOX 312-B * CHAGRIN FALLS, OHIO mnamadaeus ia. Suan 


~~ 
Mowers and Equipment 
Tractors 





WH 
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smartly designed part saved 


by cold heading 


Functionally the design of the above part was ideal. But its 
six different diameters and the need to pre-assemble a fibre 
washer posed production difficulties. Making it by conven- 
tional machining methods would price it out of reach. It 
looked too complex for cold heading. 

But Progressive did it. We can apply cold heading to 
components normally considered as machining jobs, which 
would naturally cost more. You, too, can save money on 
difficult parts. For more case histories, write for our “Bank 
Book of Savings in Cold Heading.” 


MACHINE SCREWS AND NUTS, SEMS FASTENERS, 
SLOTTED TAPPING SCREWS AND PHILLIPS HEAD SCREWS 


THE PROGRESSIVE MFG. CO. 


Division of The Torrington Company 


S2 Norwood St., Torrington, Connecticut 


SAVE ON PARTS LIKE THESE 


AMONG OPERATIONS PERFORMED BY PROGRESSIVE are head- 
ing and extruding simultaneously; flattening: piercing; drilling; 
bending; pointing; fluted or diamond knurling; trimming; turning 
tenons, shoulders or recesses; struck or sawed slotting; 
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notching. 





Here’s How tuo Make Hose 
Work Better, Last Longer! 


LOW COST, BALL BEARING 
SWIVEL 


commen wri sanenees 
sae Mt 7 


V 





FOR PIPING, 
TUBING, HOSE 








on Hough Street © 


> 


Here is the new BARCO SINGLE PLANE SWIVEL 
JOINT that swivels in one plane only. Ideal for use 
as a swivel connector: 

@ Key to Better Engineering! Small, light, inexpensive. 
Very low torque under pressure. Neat, space-saving 
installations. Easy to position lines accurately. 

@ Many Uses: (1) To make piping or tubing movable, 
fiexible! (2) As swivel connectors on hose to eliminate 
torsional working stresses and long radius bends. Longer 
hose life! Shorter lengths required! 

@ Sealed, Unitized Construction. Built with ball-bearings. 
O-ring seal. Choice of styles; sizes 4", 344”, 14", 4". For 
service to 2,000 psi, —20° to 225°F. Other types available 
for higher ratings. Ask for Catalog Sheet 406. 


BARCO MANUFACTURING vingon, Wie 





Barrington, Illinois 
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MAYLINE 





MAYLINE 


Fine 
Wood 
Drafting 
Furniture 


Mayline wood tables have solid basswood tops. Ends are 
protected by steel cleats. is all oak beautifully 
finished. Tables available in six sizes and several com- 
Have comfortable platform type footrest. 


Base 


binations. 





Wood plan files are constructed entirely of Oak. Made 


INIIAVW 


in two sizes, for filing papers 24” x 36” and 30” x 42”. 
Drawers slide easily and smoothly on lubricated runs. 


See your dealer about this fine furniture by Mayline. If 
you have no dealer, write direct for catalog 9-A. 


MAYLINE CO., INC. 


601 No, Commerce St. 


Sheboygan, Wisconsin 





MAYLINE 
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WHAT YOU CAN DO 
WITH COMPACTED 
METAL PARTS! 


Eliminate expensive metals and alloys 
Tuilo be Gen talk force lab! 
Tailor-make your metals for controllable 
porosity, special alloying ingredients 
non-metallic additives or high tempera- 


ture resistance 


Eliminate most or oll machining and 


finishing operations 


Produce surfaces ranging from friction 
to bearing 


Eliminate sub-assemblies 


Powder metallurgy, the technique of converting metal 
powder into finished machine parts, has been the 
specialty of Compacted Metals Corporation for over 
10 years. 

By means of this technique costly machining and 
finishing costs can be eliminated, — special alloys for 
specific properties can be acquired at minimum cost, — 
parts can be held to closer tolerances and scrap can be 
eliminated. 

Save time, tooling and trouble — investigate Com- 
pacted Metal parts — write for our illustrated brochure 
today and send us blueprints and specifications of your 
parts for our analysis and recommendations. 


SF COMPACTED METALS CORPORATION 


roducts from 


95 Greenwood Avenue, Waukegan, Ill, 
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MORE DESIGN FREEDOM 


transfer 
without 
complicated 
> gearing... 





SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
| through several pianes simultaneously with NEW 
no cable slippage...no complicated gearing. CATALOG 

| Unlimited center-to-center selection for min- 
| iature and sub-miniature assemblies in servo 
| systems, gyro systems, special cameras, 
| electronic equipment, and small precision 
| instruments. Less weight, cost, maintenance 

——wider tolerances. Designed to operate 
| around minimum 7-tooth sprocket with root Cantei hei 
| diameter of .250 inches. Chain pitch applicator data, 
| .1475 inches; Weight .45 oz. per lineal ft. Pocscmcsanye ed 
| Material: stainless steel, or other materials, pitch end sprocket 
| including non-magnetic beryllium copper. Sizes. surgestions 
| 
| 


for calculating 
center-to-center 


123 E. Montecito Avenue, distance. Write 
for yours today. 


Sierra Madre , California eriaiaedh 
peninnoneal 
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Improved Design 


REMOTE BULB 


TEMPERATURE CONTROLS 


WIDE RANGE CALIBRATED 


E13 


The F56 and E13 are functionally similar controls. 
Type F56 is a wide range, uncalibrated, skeleton 
unit designed for use in ovens, incubators, and 
other applications where space or weight is a 
limiting factor. Type E13 is a narrow range, 
calibrated, enclosed unit intended for similar 
applications but under conditions where an 
enclosure and external adjustment knob and dial 
are desirable. Explosion proof unit, Type E98, 
is also available. 


Temperature Ranges. F56 up to maximum limits of 
—150° to +150°F, 70° to 370 F, 
or 100° to 650°F 

| El3 100° or 200° spans between 
-150° and +6§0° F limits 


Switch Ratings 15 or 20 amps at 115 or 230 volts 
AC. DC switches also available 

Switch Types - N.O., N.C., or Double Throw, no 
neutral position 


Adjustments F56 slotted range adjustment 
screw on top, uncalibrated settings. 
El3 external knob and pointer, 
calibrated settings 

Electrical ( Connections | F56 12-inch lead wires attached 
directly to switch terminals 
E13 to internally located termi- 
nal block via conduit opening in 


aclosure 


Capillary Tube Length | 6-foot standard length. Other 
engths available 


Mounting .. El3 surface mounted in 
position by means 
| May be flush mountec 
F56 Surface mounted in any 
position by holes drilled ba 
bracket. May be flush mounted 


UNITED ELECTRIC manufactures a complete line of 
temherature, pressure, and vacuum controls. For 
adtitional data on the remote type temperature 
controls, including types F*6 and E13, request 
Section 200 of our new catalog. 


Ly United Electric Controls 


COM PA N-Y 


one RE WATERTOWN M 
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ASS 


* Accurate, Constant Cylinder 
Speed Control 


* Compact Rugged Design 


* Simple, Easy Speed Selection *& For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be- 
cause they combine in a short, compact 

a tapered fine thread needle for extreme y 
accurate air or oil flow control and a floating 
retro ball check, which 
the opposite direction. 


most sensitive 
only a slight 


PRICES . 








open or close it. 

eedic design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure 206 
trouble-free service. Simple, practical “ 

and structure eliminates troublesome leak. 

ng. Valve bodies machined from hex brass 
or aluminum for 2000 psi working 
steel and stainless steel yf 5000 p: 
5 a pipe sizes—%" to %4”. 

. IMMEDIATE DELIVERY. 
Write for illustrated circular and prices. 


Pren- Trol DEVICES, INC. 


rmits full flow in 
tro ball floats in 
tion to its seat, requiring 
ifferential pressure to 





ressures; 
- Made in 
ATTRACTIVE 


2925 GRANT STREET * BELLWOOD (Chicago Suburb) ILLINOIS 
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covered by patents and patents pending. 


J'ORQ@ 


ENGINEERED PRODUCTS, INC. 
26 W. Monroe St. © Bedford, Ohio 
Phone: BEdford 2-4100 


One Device Detects & Controls 


MULTIPLE SPEEDS 


e ACCURATELY 


SYNCROSNAP MULTI-TECTOR 


e POSITIVELY e RELIABLY 


Syncro-Snap MULTI-TECTOR de- 
tects and controls as many as 
eight separate circuits, and ac- 
tuation can be accomplished on 
a high and low speed limit on 
each circuit. 


For instance, inter-related speeds 
on automated systems can be syn+ 
peng ae aur er 7“ speeds 
as ays of 1%. Speeds of various 
components in aircraft and mis- 
siles con be sequenced or syn- 
chronized. Separate drives on 
equipment, such as lorge printing 
presses, con be actuated ot pre- 
determined speeds. A typical use 
is a four-stage MULTI-TECTOR dn 
diesel engines which (1) cuts out 
cranking motor, (2) actuates cool- 
ing circwit, (3) controls fuel re- 
quirements, and (4) signals full 
and “‘too-low’’ speed. 


MULTI-TECTOR measures only 5” 
in diameter x 4” deep. Housing 
is standard to provide maximum 
economy. Individual Syncro-Snap 
switches used in the MULTI- 
TECTOR operate on speed alone, 
regardiess of voltage or load. 
They possess a life expectancy of 
1.5 to 3 million cycles, with no 
signs of frictional wear and no 
variance in operating character- 
istics. Send requirements today 
for quotations. 
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4th Conference 
October 14-15, 1957 


Unlocking Human Creativity 

Complex Numbers and Four-Bar Linkages 
impact Forces in Mechanisms 
Anticipating Dynamic Behavior 
High-Speed Indexing Mechanism 
Four-Bar Linkages 

Slider-Crank Linkages 

Alternate Four-Bar Mechanisms 

Linkages vs. Cams 


OFFERS REPRINTS OF THE TRANSACTIONS OF THE 


CONFERENCES on MECHANISMS 


ORDER YOUR COPIES TODAY 


Ctr teres -= 


MACHINE DESIGI 


READER SERVICE 


Penton Building 

Cleveland 13, O 

one of the Ist 
Conference Transactions 


Send me____copies of the 2nd 
Conference Transactions 


copies of the 3rd 
Conference Transa.rions 


Send me. 


Send me____copies of the 4th 
Cenfereace Transactions 


' 
‘ 
‘ 
! 
t 
i 
i 
‘ 
‘ 
‘ 
' 
' Sead me— 
‘ 
' 
i 
t 
i 
‘ 
' 
' 
' 
t 
i 
' 
‘ 


Remittance of Company Purchase 
Order must be enclosed with order 


COMPANY 


ADDRESS 


Drag-Link Mechanisms 
Constant-Load Cam Design 
Equivalent Mechanisms for Cams 
Mechanism Design in Germany 


$2.00 per copy 


3rd Conference 
May 24-25, 1956 
Kinematic Synthesis 
Intermittent-Motion Mechanisms 
Modified Starwheels 








CITY 


ZONE STATE 





(Add 3% to orders for delivery in Ohio to cover State Sales Tax) 


238 


Basic Factors in Cam Design 
Practical Approaches to Cam Design 
$1.00 per copy 


2nd Conference 
October 11-12, 1954 


Cam Design and Manufacture 

Vibration Analysis of Cams 

Calculating Dynamic Characteristics ot 
Mechanisms 

Analysis of Mechanisms with High-Speed 
Photography 

Predicting Performance of High-Speed 
Mechanisms 

Straight-Line Mechanisms 

Proportional Control System 

Beveloid Gearing 

$1.00 per copy 


Ist Conference 
October 12-13, 1953 


Mechanisms and Their Classification 
Recognition and Treatment of Acceleratior 
Application and Design of Noncircular 
Gears 
Utilizing Irregular Gears for Inertia Contro! 
A Simplified Approach to Linkage Design 
Designing Cams with Aid of Computers 
Systematic Correlation of Motions 


$1.00 per copy 


MACHINE DESIGN 





Exceptionally 
Adaptable 
AIR-COOLED 
SMALL 
DIESELS 


oly 


ister 


HIGHEST 


Model HA3 
30 BHP @ 1800 rpm 


LOWEST 


PERFORMANCE ‘7° HORSEPOWER 


For Primary, Auxiliary and Emergency Power 


EXCEPTIONAL ECONOMY ... 
... INSTANT STARTING ... 
ING, in tem 

you use a LISTER! 


Quick, easy installation. Readily portable. For outdoor use in 
any Sadler: indoor use even in the most restricted spaces. 


Compact, air-cooled Diesel power from 3! to 30 BHP 


Readily available parts and service. Write us your require- 





OUTSTANDING SAFETY 
COMPLETE AIR-COOL- 
tures from sub-zero to 130°. All yours when 





ments and for data and prices. 


wml ISTER-BLACKSTONE, INC. 


42-32 21st St., Long Island City 1, N. Y. Tel.: STillwell 6-8202 
in Canede: Canadian Lister-Blockstone, Ltd, 1921 Eglington Av., E. 
Toronto 13, Ont. 
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specialists in 


HEATING 
ELEMENTS 


This quantity production element 
heats a resistoflex couple which is 
a flexible line 1%" in dia., made of 
braided steel wire with hex fittings 
at each end. Line must be heated be- 
cause it transmits liquid at very low 
temperature. Unit embodies snap- 
action thermostat sensing tubing tem- 
perature to hold 70 to 100°F. 

If you have a special heating 
problem let us solve it for you. 
We are specialists in light-weight, 
tough, flexible elements of cny 
shape or size. Units may be de- 
signed to operate under high 
pneumatic pressure. Insulation 
may be Silicone Rubber or Neo- 
prene. Elements may be immers- 
able or resistant to corrosion. All 
units meet USAF specifications. 





ELECTRO-FLEX 


solves another 
difficult heating 
problem. 


THIS TIME FOR... 


Rocketdyne Division of 
North American Aviation, Inc. 
Canoga Park, California 

Material: Silicone rubber 
sponge, flexible enough to 
bend with the tubing 

Rating: 200 watts at 115 V 
(1250 V. breakdown) 





Resistance Tolerance: +5% 





send for free illustrated booklet “J \ 


Electro-Flex Heat, INC. #¢ 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 7- son) 
“FIRST with STANDARD ELEMEN’ 
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THE KEY TO SUCCESS 
IN THE PALM OF 
YOUR HANDS 


Huck’s continuing research 
and development program 
offers today’s designing 
engineer the last word in 
fastening materials and 
methods, even anticipating 
problems not yet evident on 
the drawing board. 





In Huck’s complete line of 
fasteners you will find the 


PULL-TOGETHER better answer to your prob- 
lem, whether it be strength 
it in tension, shear or elevated 
om temperature . . . high clinch 
SEALING . effective sealing . . . low 
clearance or blind applica- 
tions . . . in all desirable 
standard or exotic metals. 
Huck'’s reputation for 
accuracy, uniformity and de- 
pendability is your assurance 
of right-from-the-start 
performance. 


We will gladly supply 
technical assistance and 


wood. 10- METAL samples to meet your needs. 


MANUFACTURING COMPANY 
2480 Bellevue Ave. Detroit 7, Mich. Phone — WA 1-6207 
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Save time and money — 


BROWNING 


i! | "9... using Browning's famous 
; * interchangeable bushing system 


For quality and economy, specify Browning's smooth running 
roller chain and precision sprockets with simplified split taper 
compression bushing. Browning's unbreakable bushing 
mounts quickly, easily—saves shop time, lowers costs. Also 
used in Browning couplings, paper pulleys. sheaves; 
standardizes plant on one-type bushing. 


Send for FREE NEW CATALOG 


52 pages of engineering data on Browning Roller 
Chain Drives. Ask for catalog CD-102. 


MANUFACTURING COMPANY 


MAYSVILLE, KENTUCKY 


— 
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Sent 
upon request 


Formulas 
Applications 
Engineering 

Screw torque. 
Adapter problems 


General principles 








ADDISON [QUALITY] ILLINOIS 


Manufacturers of over 85% of the torque wrenches used in industry 
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@ 2inch 


® No Soiled 


® 2-Way 


@ Full Swivel 





ADJUSTMENT.. eto any hatihe Desired 


No wheels to turn, no bolts, screws or nuts to loosen and 
adjust. Just lift the seat to desired height. Seat holds se- 


SIG al point were alk slope DRAFTING 
Hands When C nA 4 


Adjusting Seat , Three Sizes 
20” to 28”—24” to 32” 
28” to 36” 


Upholstered 
Seat 


Adjustable 
Back Rest The AJUSTRITE CHAIR 
enables the user to quick- 
Seat ly and easily adjust the 
_ ' height of the seat up or 
; down to suit his individ- 
FREE TRIAL x = ual requirements— bb keg 

: OUT SOILING HIS H 
Use an AJUST- << 


RITE Chair or The 2-way posture adjust- 
Stool for 30 days ment of the backrest as- 
without obliga- sures a relaxed position 
tion. Prove to Model free of strain and tension. 
y ourself the RUC-2230 Also available with round 
any advantages metal or wood seat, form- 
AJUSTRITE of- 10 YEAR ed plywood or solid hard- 
fers in OM- wood saddle seat. Gray 
FORT, UTILITY, GUARANTEE or green finish — beige 
PRICE. or brown optional. 


32 Models in the AJUSTRITE Line 
AJUSTO EQUIPMENT CO. 


515 Conneaut St. Bowling Green, Ohio 
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Aevee BIG HELP IN 
TERMINAL WIRING! 


pe correct Wire 
correct terming| 
every time! 





FANNING 
STRIP 


Connections are made 

through Fanning Strip, 

on bench or anywhere 

apart from barrier strip, 

and quickly slipped 

into assembly. 

Designed for use 

with Jones Barrier 

Terminal Strips 

Nos. 141 and 142, 

for 1 to 20 ter- 

minals. Borrier Strip 

Simplifies and facilitates soldering. Insures 
positive correct connections. Saves time. 
Ideal for harness or cable assembly. faming 
Strong construction: Brass terminals, cad- 
mium plated. Heavy bakelite mounting. 





Send for complete 
data on this new 
basic improvement! 
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NEW AGASTAT’ 


HAS LONGER OPERATING LIFE 


The Agastat time/delay/relay has been completely re-designed, 
inside and out, to make every moving part last longer and oper- 
ate more reliably. Here are some other important advantages: 
@ Dial adjustment for ease and accuracy 
@ Five timing ranges, covering an overall range of 
from 0.08 seconds to 15 minutes 
@ Timed intervals remain the same through re- 
peated readjustments 
Integral wiring diagram and calibration plate 
Measures only 4-9/16 x 2-9/16 x 2-5/8” 
All contacts are flexible contacts 
Contacts are larger for fast heat cissipation 


Write for details and application engineer- 
ing assistance to Dept. A32-1228. 


Elastic Stop Nut Corporation 
of America 





DIVISION 


1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in Pneumatic Timing 
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SEND FOR YOUR COPY OF 
THIS DESIGN MANUAL FOR 


SEND Now for your copy of this new, complete 
design manual on standard and special submersible 
instrument cases. Illustrated in color with complete 
information on 120 basic types and sizes. Made of 
drawn aluminum. Big savings in time and money 
are yours through use of TA standard cases. 


MILITARY MODELS submersible per MIL-STD- 
108C. Also meet applicable portion of MIL-T- 
945A. Time-proven under every service condition. 


Write today for your copy cf this new manual. 
Quick service, three-week delivery on first article. 


Instrument Cases Division 


TA MEG. CORP. | 


4607 Alger St., Los Angeles 39, Calif. * Tel. CHapman 5-3748 | 
TWX Glendale, California 7025 * WUX Los Angeles, California 
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SELECTING TORQUE MOTORS 


The torque motor, unlike any other electric motor, 
is a special from the word go. That situation alone makes 
Peerless one of the best sources for torque motors in 
ratings from 2 oz. in. to 200 Ib. ft. 


Torque motors deliver maximum rated torque without 
damage to the windings when stalled across the line at 
full voltage for predetermined periods. Peerless also 
builds torque motors which provide a nearly constant 
torque while operating at less than synchronous speeds. 


All standard frame sizes; all types of mountings; high 
torques; special paint and varnish treatments; and Class 
A, B and H insulation are available from Peerless. 
Torque motors require unusually close cooperation be- 

tween the motor supplier 
and the customer’s engi- 
neers. This cooperation is 
a Peerless specialty. We 
will work with you to 
produce the one torque 
motor that powers your 
product best. 


The speed-torque curve 
varies from that of a con- 
ventional motor. The 
torque motor curve is al- 
most linear. Maximum 
torque occurs at the 
stalled position. For this 

reason, torque motors are used most often where a 
holding or resisting force is required. 


, / 


Special Flange Reversing Hoist 
Motor Single Phase 


“4 


f 


Weather-Tight Special Flange 


NEW TORQUE BULLETIN 


This bulletin outlines basic facts 
about Peerless torque motors 
and shows applications. It is 
available Free. Write for it today. 


ELECTRIC MOTOR DIVISION 


THE Peerless. Clectuic COMPANY 


FANS - BLOWERS - MOTORS 
1520 W. MARKET ST. WARREN, OHIO 
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RESEARCH OPPORTUNITIES 


Machine Design and Development 
Production Engineering 
iaternal Combustion Engines and Related Fields 
Vibrations 
instrumentation 
Thermodynamics 


Are a few areas in which openings exist at Battelle 
for competent mechanical engineers. THESE POSI- 
TIONS ARE FOR ENGINEERS WHO DESIRE A 
PROFESSIONAL ENVIRONMENT, PROFESSIONAL 
OPPORTUNITIES TO GROW, and PROFESSIONAL 
ASSIGNMENTS. Our unusual educational program 
provides the opportunity for obtaining at no cost to the 
staff member an advanced degree at THE OHIO 
STATE UNIVERSITY. BATTELLE’S BENEFIT 
PROGRAM includes FOUR WEEKS’ VACATION 


after only five years of employment. 


FOR TECHNICAL APPLICATION FORM and 
DESCRIPTIVE MATERIAL, write to 


Russell S$. Drum 


MECHANICAL ENGINEERING 
BATTELLE INSTITUTE 


505 King Avenue Columbus 1, Ohio 
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ENGINEERS 


AVAILABLE OR WANTED 























AVAILABLE: Senior Mechanical Design Engineer for board 
work. Offering you competence, experience and ability 
en design of product. power press dies, machinery of all 
kinds, production tools; quality draftsmanship; ingenuity 
and originality on development of ideas. Per Diem basis. 
Any location and length of job. Address: Boxholder, 202 
Back Bay Postal Annex. Boston. Massachusetts. 


WANTED: Mechanical Engineer: To design and test new 
food processing equipment and packaging machinery. 
BSME with sound background in math, mechanics, thermo- 
dynamics, stress analysis and fluid flow. Experience in 
above fields desirable. Career opportunity, relocation allow- 
ance and extensive benefit program. Sand complete resume 
to: Personnel, Room 218, GENERAL MILLS, INC., Central 
Research Laboratories, 2010 East Hennepin, Minneapolis 13, 
Minn. 
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HYDRAULIC 
SERVO 
FUNDAMENTALS 


by J. M. Nightingale 





VOL. 1 


Covers both the theoretical and practical 
aspects of servo system design applicable 
to control systems in general—hydraulic, 
pneumatic or combined systems. 


$1.00 per copy 


VOL. 2 


Study of the basic servo system compo- 
nents and practical methods for analyzing 
typical servo systems. 


$1.00 per copy 


VOL. 3 


A detailed approach to methods of im- 
proving servo system performance, quanti- 
tative design of servo systems and tran- 
sient response of servo systems. 


$1.00 per copy 


MACHINE DESIGN 


Reader Service 
Penton Building 
Cleveland 13, Ohio 


Send me_________copies of Vol. | @ $1.00 per copy 
Send me_______copies of Vol. 11 @ $1.00 per copy 
Send me_____copies of Vol. lil @ $1.00 per copy 


Remittance or Company Purchase 
Order must be enclosed with order 


on SE aN a ERE Pal a 
COMPANY 


ADDRESS ___-__ 





CIP pcs ZONE 
(Add 3% to orders in Ohio to cover State Sales Tax) 
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STEP-BY-STEP 
GUIDE TO... 





This 102 page volume 
includes practical data on: 





Measuring company needs 
in new-product development 


Developing and finding new-product ideas 
Evaluating new-product potentials 
Organizing engineering and research for product development 


Measuring progress in product performance 


This collection of 17 helpful articles details 

the necessary steps to the development and 

engineering of new products. Written by 

Dr. Philip Marvin, well-known market 

consultant, this book is “required reading” Reader Service. Penton Building Cleveland 13, Ohio 

for every engineer responsible for the de- J 
velopment of new product ideas or the op- (Remittance or Company Purchase Order must be enclosed with order.) 


eration of a research program. 
Send me copies of 


A Planning New Products @ $3.00 each 
NAME 
COMPANY 


ADDRESS 
REPRINT 
ciTY ZONE STATE 


MAIL TODAY —} Add 3% to orders for delivery in Ohio to cover State Sales Tax 








NEWS FROM FLEXONICS 


BELLOWS APPLICATION 
ANE CP ONG HBO 


BELLOWS SEAL VALVES 


the answer to industry’s demand 


for leakproof, maintenance-free valves for critical service 























LD) 
‘4 





Why 
Why 


Ys ff, 











The advancing technology of the proc 
essing industries, plus the expanding 
demands of atomic energy, has radical- 
ly changed valve design requirements. 
The increased handling of toxic and 
dangerous fluids has made leakproof 
valves mandatory. This same thinking 
ipplies equally to other types of equip- 
ment where an element in motion must 
be sealed. The result has been in- 
creased activity by designers in stem 
and shaft sealing projects. 


Metallic Bellows 

Are the Economical Answer 
Leading authorities agree that the 
metallic bellows seal is the answer to 
the problem. Flexonics is meeting this 
need today—economically, and in 
quantity production. The bellows are 
fabricated from a wide range of corro- 
sion resistant metals. Leading valve 
manufacturers are applying this prin- 
ciple now. Bellows used in conjunction 
with conventional packing provide a 
safety feature without the maintenance 
problems of conventional packed 
valves. 


246 


FLEXON metal bellows can be sup 
plied to meet virtually any condition 
of high temperature, high pressure and 
corrosive media. FLEXON bellows for 
these stem and shaft sealing require- 
ments are available in stainless steel] 
(321, 316 or 347), monel, inconel, 
brass and phosphor bronze. 

The variety of valve types in which 
bellows may be used is limited only 
by the designer's imagination. The de 
signs illustrated above are the kind 
commonly in use in industry today. 
The bellows is attached to a flange 
mounted between the valve body and: 
bonnet. The stem of the valve is at- 
tached internally to the bottom plate 
of the bellows 


1339 S. THIRD AVENUE 


Engineering Assistance 
As the pioneers of corrosion resistant 
bellows, Flexonics Corporation is well 
qualified to assist you in bellows seal 
valve design problems. All the know- 
how of over 18 years’ experience in 
this specific field is at your disposal. 
Whatever your bellows application 
problems, the Flexonics Application 
Engineering Staff will be pleased to 
assist you. For specific recommenda- 
tions send us an outline of your re- 
quirements. For your bellows reference 
file, write for the Flexon Bellows De- 
sign Guide. For handy reference see 
the Flexonics catalog in Sweet’s Prod- 
uct Design File. 
B-47 


BELLOWS DIVISION 


oyporation. 


* MAYWOOD, ILLINOIS 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints © Aircraft Components 
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Farval’s central pumping 
station located at the cat- 
walk, both stores and pumps 
lubricant to all bearings on 
this “Shaw-Box" Trolley. 


Farval helps 200-ton 


Cc; FARVAL 
aa 


"Shaw-Box” Crane deliver 


Bi sre dependable performance 


Centralized 
Lubrication 
No. 222 


UGGED “Shaw-Box” cranes, built by Manning, Maxwell & KEYS TO 


ADEQUATE LUBRICATION 


Moore, Inc., moving plates, slabs or giant ladles in steel —wherever you see the sign of 
plants across the nation are noted for safe, dependable service Farval—familiar valve manifolds, 


under extreme operating conditions. One big reason for this dual lubricant lines and central 


performance is proper bearing lubrication... provided by Farval. 


pumping station—you know 


a machine is being properly 


Farval’s up-to-the-minute method sends measured amounts of isi elentoct, 
lubricant to all crane bearings from a safe, centrally-located ve 
pumping station. Thus the need for men to crawl over the crane 
with hand grease guns is eliminated. 


To see how Farval can help you cut operating costs, ask for Zs 
revised Bulletin 26-S. Write today to The Farval Corporation, . = 1 


3287 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. In Canada: Peacock Brothers Limited. 
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The Ekstrom, Carlson & Company’s 

58 Hustler moulder cuts production costs 

by eliminating sanding operations. Cutler- 
Hammer Control is supplied as standard original 
equipment 


Choice of 
the leaders 
... the mark of 


better 
machines 


The Tolhurst Division of American Machine & Metals, Inc. 
manufactures this 48” Dia. Automatic "Batch" Centrifugal for 

the Chemical Process Industries. The hydraulic drive system 

is equipped with Cutler-Hammer Control 


National Automatic Tool Co. Inc. ) 
uses Cutler-Hammer Control on 4 The proper performance of any ma- 


pera Hs noo drilling chine requires dependable, trouble- 
ee ry ee a phn ; i free service from the motor control 
performs six drilling and reaming i | & a which directs and protects it. This is 
operations in'9-6 seconds why leading machinery builders use 
Cutler-Hammer Control. It installs 
easier... works better... and lasts 
longer. 

For prompt attention to your con- 
trol requirements write Dept. Y-243, 
Cutler-Hammer inc., Milwaukee 1, 

Wisconsin. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, Inc. 
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